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ABSTRACT 
 
The recent move towards environmental sustainability around the world has forced firms to 
adopt environmentally sustainable practice in their operations along the supply chain. The 
environmental requirements from large firms have become more stringent in terms of 
deadline, level of strictness, and complexity in implementation when they pass to the next 
tiers of suppliers towards the end of the chain. This is because of such factors as uncertainty 
around environmental regulation change, the nature of buyer-supplier relationships, bounded 
rationality and opportunism. Changes in buyer environmental requirements have made it 
necessary to investigate how and to what extent supplier firms adopt these environmental 
requirements from their buyers. This research therefore aims to extend the recent and 
growing body of research through understanding the concept of ‘stringent buyer 
environmental requirements’ and investigating its impact on organisation’s environmental 
performance through developing supplier environmental capability. 
To explore and understand the concept of stringent buyer environmental requirements, 
transaction cost economics theory is employed, while dynamic capability framework is used 
to explain the role of supplier environmental capability. Although a quantitative survey is the 
prominent method used in this study, a qualitative pre-test has also been conducted to discuss 
and confirm the items or dimensions of the constructs. Using survey data from the 
Bangladesh Ready-Made Garment (RMG) industry and employing Structural Equation 
Modelling (SEM) technique, this study investigates how the stringent environmental 
requirements from customers around the world impact the environmental performance of 
suppliers in the supply chain. 
Results demonstrate that stringent customer environmental requirements positively influence 
suppliers to develop their capability, while that capability itself facilitates the translation of 
 xv 
 
stringent customer environmental requirements into desired environmental performance. 
Furthermore, buyer-supplier relationship quality positively impacts suppliers’ environmental 
capability development while also influencing the strength of the relationship between 
stringent buyer environmental requirements and capability development. 
This research establishes the evidence for relatively new concept of stringent customer 
environmental requirements, and develops a unique theoretical framework, which 
demonstrates the relationships between the surrounding critical determinants. Results could 
be of interest to future researchers and managers in understanding the dynamics of 
environmental requirements and gaining vital insights to adopting these unpredictable 
changes into their systems. Although the Bangladesh RMG industry is exposed to most of the 
country’s environmental regulations, still data may not reflect all the possible variations in 
environmental requirements. Future research could investigate stringent buyer environmental 
requirements in the context of multi-tier supply chains, exploring how these requirements 
may impact when it passes to the subsequent members upstream in the supply chain. The 
findings from this research substantiate the fact that the Bangladesh RMG industry is 
improving in its environmental practices and is developing environmental capability in 
accordance with buyer requirements. This is supported by the evidence that a) seven out of 
ten top environmentally friendly companies certified by LEED (Leadership in Energy and 
Environmental Design) belong to the Bangladesh RMG sector, and b) the export level within 
the sector has also increased significantly in last ten years. 
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CHAPTER 1 
1 INTRODUCTION 
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1.1 Introduction 
 
This research investigates the role of buyer firms in implementing environmentally 
sustainable practices among apparel manufacturers in a developing country context, that of 
Bangladesh. To fulfil the research objective/aim, a research framework is developed which 
is validated by using statistical methods to identify the dimensions of why environmental 
requirements from buying firms become stringent and the impact of this on supplier firms’ 
environmental performance. The role of dynamic capability to translate buyer 
environmental requirements into supplier environmental performance is revealed, while the 
influence of the buyer-supplier relationship also has been captured in the conceptual model. 
An introduction to the research is provided in the beginning of this chapter. Following the 
introduction, Section 1.2 presents the background information. In Section 1.3, the problem 
has been identified through synthesis of the relevant literature, while Section 1.4 outlines 
the research rationale of the study. The overarching aim of the research and the specific 
research objectives are proposed in Section 1.5, following which a brief overview of the 
research approach adopted in this study is given in Section 1.6. The theoretical and practical 
contributions of the study are stated in Section 1.7, Section 1.8 provides an overview of the 
contents of each chapter, and finally, a chapter summary is presented in Section 1.9. 
1.2 Background 
Supply chains are complex systems, characterised by a high number and variety of elements 
including firms, products and processes, and a high degree of interaction between these 
elements, which leads to unpredictable behaviours in the system (Bozarth et al. 2009). 
Supply chains nowadays are facing increasing challenge in terms of cost reduction pressure, 
shorter product lifecycle, harsher customer demand, managing longer and complex supply 
chains, a heavier reliance on outsourcing and so on. Due to these pressures – which can be 
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summarised into lower cost and high quality with shorter lead time – manufacturers are 
forced to move from developed countries to new sourcing destinations in developing or 
underdeveloped countries. However, sustainability has become a major concern for supply 
chains as a result of this move to low-cost destinations. Social issues such as low wage rates, 
poor working conditions (Park-Poaps & Rees 2009) and lack of basic human rights, as well 
as lack of consideration of environmental issues such air and water pollution, contamination 
of heavy metals to the environment and waste disposal, combine to spell disaster for these 
poor countries. Environmental accidents such as the ‘death of 8000 people in four major 
Chinese cities by one specific pollutant’ (The Diplomat 2013) and ‘Brazil’s “worst-ever 
environmental disaster”’ (Economist 2015) are worth mentioning here. Although these poor 
countries are generating good revenue with the cost of their living environment, this will 
eventually impede their sustainable development due to the negative impact on society and 
the environment, and companies will lose their competitive advantage in the long-term if 
they do not implement sustainability measures. However, supply chains are well positioned 
to support sustainable development due to their wide-ranging impact; influence along a 
supply chain, for example, can reach any part of the world, while the influence of a country 
or government may not manage to cross the border. 
One of the world’s most influential industries that has moved its sourcing destinations to 
developing countries is the apparel industry. Most of the major retail brands around the 
world (PUMA, Nike, Zara, H&M, Adidas, Walmart, Target, JCPenny and so on) now set 
their supply base in Asian countries. As a result, these countries are generating good 
revenue despite sacrificing their living environment. Apparel manufacturing is one of the 
most highly polluting industries in the world; when it comes to greenhouse gas emissions; 
this industry was responsible for 1,715 million tonnes of carbon dioxide in 2015, accounting 
for about 5.4% of the 32.1 billion tonnes of global carbon emissions that year (Ravelo 2018). 
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Textile mills are also a huge contributor to the world’s industrial water pollution (one-fifth), 
using thousands of toxic chemicals during production, some of which have been found to be 
carcinogenic (Ravelo 2018). 
Although measures have been taken in developed countries to reduce the adverse impact of 
supply chain activities on the environment, still the developing countries in which most of 
the apparel manufacturers are located are lagging behind. Therefore, although global 
warming is identified as a real threat to life however, response to it is still inadequate. As 
global warming becomes an even greater concern in the future, environmental disasters will 
become more commonplace. So what should supply chains do in this regard? 
The pressure for environmental sustainability arises from a variety of stakeholders, 
including the government, NGOs and shareholders. To pre-empt these pressures, a few 
prominent manufacturers have implemented environmental initiatives to ensure that their 
supply chain activities are sustainable along their extended supply chain. For example, 
BMW, Toyota, and Mitshubishi each include supplier activities in their statement of 
environmental responsibilities, Ford requires all of their suppliers to be certified with the 
ISO14001 management standard (Young & Kielkiewicz-Young 2001), Sony introduced 
their ‘Road to Zero’ global environmental plan (Sony 2015) and Starbucks have introduced 
ethical sourcing guidelines (Starbucks 2015). 
Similarly, the integration of environmental management into the supply chain has become a 
requirement for suppliers as a result of various supply chain environmental practices (such 
as selecting suppliers based on environmental criteria) from their buyers (Hsu & Hu 2010; 
Zhu et al. 2012). However, this integration of environmental issues creates substantial 
pressure for suppliers – supply chains are complex phenomena and since both buyer and 
suppliers are exposed to numerous environmental regulations which are changing frequently 
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(due to the changes in policy and priorities for each country), this creates a complex and 
dynamic business environment. Further research could be conducted on the ways in which 
both buyers and suppliers are responding to this ever changing business environment. 
1.3 Literature synthesis and problem identification 
In the last three decades, management of the natural environment has become one of the 
most important issues for firms to address (Walker et al. 2014; Esfahbodi, Zhang  & Watson 
2016; Sarkis et al. 2011). To reduce negative impact on the natural environment, firms are 
required to undertake a number of ‘beyond-compliance’ activities that require specific 
capabilities and resources (Henriques & Sadorsky 1999; Lee et al. 2014; Simpson, Power & 
Klassen 2012), thus achieving the superior environmental performance required by 
customers and stakeholders (Hart 1995; Walls et al. 2012; Walls et al. 2011). There are 
many factors that drive a firm’s environmental performance improvement, but stakeholder 
pressure has been found to be one of the most dominant (Lee et al. 2014; Sarkis et al. 2010; 
Seuring & Müller 2008; Zhu et al. 2007). 
Literature suggests that one of the most powerful stakeholders is the ‘customer’, who can 
play a major role in forcing its suppliers to implement environmental practices (e.g. 
introducing environmental friendly technologies and processes, adopting new standards, 
eco-design), and to improve environmental performance (Sarkis et al. 2010; Sancha et al. 
2016). Within a supply chain, customer environmental requirement is therefore one of the 
key factors that may encourage supply chain partners to improve their environmental 
performance (Lee & Klassen 2008). 
Moreover, with rising customer concern over environmental sustainability, large 
corporations and firms demand that their suppliers maintain a minimum standard of 
environmental performance (Zhu & Sarkis 2004), such as industry-based certifications (e.g. 
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ISO14001) and product-based standards (certified organic, Fairtrade) (Simpson et al. 2012). 
The inclusion of these environmental performance requirements beyond the traditional 
customer requirements (e.g. reducing cost, improve quality) is a relatively new and complex 
pressure for organisation to manage (Simpson,  Power & Samson 2007). However, there is 
a lack of strong evidence that these requirements have significant impact on a firm’s 
environmental performance (Darnall et al. 2010; Delmas & Montes‐Sancho 2010; Rivera et 
al. 2006; Simpson, Power & Klassen 2012). In addition, due to increasing stakeholder 
awareness and pressure over the environment, large companies (buyers) are demonstrating 
more environmental commitment (Delmas & Montes‐Sancho 2010). Buyers1 are required to 
modify and introduce environmental requirements beyond the conventional customer 
requirements for improved environmental performance, which may be presented to the 
supplier as different and even more complex requirements for which most of them may not 
be completely prepared. 
On the other hand, increasing concern over environmental sustainability fuels the sudden 
changes in product-based regulations. These changes flow back upstream in the supply 
chain as a form of customer requirements in supply contract. When buyers transfer their 
environmental requirements to their suppliers it tends to become ‘tighter’ in specification 
and ‘shorter’ in deadline (Lee et al. 2014). As a result, environmental requirements become 
more stringent. However, the influence of the buyer-supplier relationship is particularly 
important while transferring these environmental requirements to the suppliers (Touboulic 
et al. 2014). For example, Lee et al. (2014) argue that ‘relationship’ plays a significant role 
in whether environmental requirements are perceived by suppliers as more or less stringent. 
There has been a great deal of research interest in the past over whether stakeholder 
pressure and subsequent environmental practice can lead to an increase in a firm’s 
                                                          
1 Throughout this document the word ‘buyer’ and ‘customer’ have been used interchangeably. 
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environmental performances (De Burgos-Jiménez et al. 2013; Montabon et al. 2007; Sarkis 
et al. 2010). A general finding is indicated in the literature that pressure for better 
environmental practices may lead to improved performance (Simpson, Power & Samson 
2007; Sarkis et al. 2010). Research shows that stakeholder pressure has some positive 
effects on a firm’s environmental performance (Gunningham & Sinclair 2002). However, 
the extent of a firm’s attempt to implement complex environmental requirements will be 
influenced by a combination of factors such as the buyer-supplier relationship and internal 
variables such as specific organisational resources and capabilities of the firm (Wernerfelt 
1984; Simpson, Power & Klassen 2012). 
Some researchers have discussed how environmental  management systems and standards 
affect firms’ environmental performance (Kassinis & Vafeas 2006; Simpson et al. 2012; 
Walls et al. 2012). However, many researchers fuel the debate that this might not lead to 
improve environmental performance in many instances and that firms may only focus on 
showing off their environmental responsibility to stakeholders (De Burgos-Jiménez et al. 
2013; Henri & Journeault 2008; King & Lenox 2001). Researchers argue that these 
traditional management standards are only a signal of a suppliers’ minimum capability 
(Matten & Moon 2008) and show little evidence of achieving environmental performance 
requirements by stakeholders (Darnall & Sides 2008). In other words, literature indicates 
that general environmental practices and standards are unable to meet the aspiration of 
superior environmental performance. Therefore, firms are experiencing increased 
requirements (e.g. working within strict institutional frameworks, meeting before deadlines, 
removing hazardous material to a greater extent) that are often specific to individual 
stakeholders (e.g. major customers, government). 
In this study, we propose that the issues and concerns around environmental requirements 
from customers (e.g. tighter timeline, stricter product-based regulations, and uncertainty in 
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meeting new regulatory requirements) may lead to the perception by suppliers of more 
stringent environmental requirements. However, the formal conceptualisation of ‘stringency’ 
and its impact on organisations’ environmental performance are yet to be investigated. For 
example, Lee et.al (2014) mentioned stringency as ‘indirect regulations’ and showed how it 
become stringent when passes through different tiers of the supply chain. They also referred 
to the concepts such as rationing and short-gaming, opportunistic behaviour such as creating 
‘time buffer’. Frank and Tulder (2011) discussed about regulatory stringencies among 
countries and governments. Bruno et.al (2016) indicated the level of stakeholder pressure 
exerted for environmental requirements. However, none of them actually have used 
stringency conceptualised and used as a construct.  
This research therefore aims to extend the recent and growing body of research through 
understanding the concept of ‘stringency of environmental requirements’ and investigating 
its impact on organisations’ environmental performance. This research not only seeks to 
explore the existence of such requirements but also investigates how buyer-supplier 
relationships and supplier capability may influence the relation of these environmental 
requirements and environmental performance. 
1.4 Research rationale 
Although in reality firms are experiencing environmental requirements from buyers, 
literature has not observed a comprehensive discussion about increasingly stringent buyer 
environmental requirements. More importantly, it is yet to investigate how these stringent 
customer environmental requirements impact firms’ environmental performance. 
Management researchers have articulated the need to develop organisations’ internal 
capabilities (e.g. technologies, resources, knowledge, practices) before adopting customer 
environmental requirements that result in high complexity (Delmas & Montes‐Sancho 2010; 
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Murillo‐Luna, Garcés‐Ayerbe & Rivera‐Torres 2008; Darnall & Edwards 2006). This is 
because implementing advanced or stringent environmental requirements or practices is 
costly and difficult in the absence of the necessary capabilities (Darnall & Edwards 2006). 
Thus, there is a significant relationship between stringent environmental requirements and 
the capability of the organisations. Studying this relationship will contribute to exploring an 
important question: Do stringent requirements really drive the capability of the supplier or 
is this something they already have? 
Several studies showed that in Sustainable Supply Chain Management (SSCM), relationship 
(collaboration and integration) with suppliers for green practices clearly linked with 
environmental performance (Stephan & Robert 2006; Vachon & Klassen 2008; Gold, 
Seuring & Beske 2010; Seuring & Müller 2008). In this vein, Lee et al. (2014) argue that 
although requirements have become more stringent, the ‘relationship’ between buyer and 
supplier has an influence on the level of stringency and on developing capability to meet 
these complex environmental requirements. Nevertheless, to what extent this buyer-supplier 
relationship influences capability development with respect to these stringent environmental 
requirements is an important question which has not yet been addressed in the literature. 
Researchers have discussed organisations’ environmental responsibilities, mostly from the 
perspective of external institutional pressures such as government or legislative bodies 
(Kassinis & Vafeas 2006; Sarkis et al. 2010; Zhu et al. 2007). Only a few researchers have 
explored the role of major customer in a supply chain and the effect of their (customer) 
requirements upon greater environmental commitment (supplier) (Simpson, Power & 
Samson 2007). Even fewer studies have considered the integration of more stringent 
environmental requirements and their impact on suppliers’ environmental performance. 
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The ready-made garments industry has made a crucial contribution to rebuilding the country 
and is the single biggest export earner for Bangladesh. The sector accounts for 81% of total 
export earnings, and has led the Bangladesh RMG industry to become second only to China 
as the world’s largest apparel exporter, with a value of over $28.09 billion in the 2015-16 
financial year (BGMEA 2016; Accord 2015). The industry is also the biggest manufacturing 
sector in Bangladesh, employing 4 million direct employees and operating 4,328 companies 
(BGMEA 2016). Another 15 to 20 million are employed in sectors indirectly benefiting from 
the industry (EPB 2016). However, the Bangaldesh RMG industry is facing intese pressure 
regarding sustainability issues from buyers around the world following the Rana Plaza 
incident. While social sustainability pressure ( e.g. child labour, low wages, fire safety) is 
dominant, however due to the use of high-level pollutants in processing and an increased 
awareness of environmental issues globally, the industry is struggling to meet environmental 
requiremets from their buyers. This study addresses this important aspect of the industry, 
which is so crucial in the national context of Bangladesh. 
1.5 Research objective and questions 
 
In the view of the aforementioned discussion in section 1.3 and 1.4, it is apparent that 
although there are some indications in previous research; however, there is very little known 
about the concept of stringency and how it interacts with other concepts in the supply chain. 
Therefore, the objective of this research is to critically comprehend and establish the 
concept of ‘stringency’ and to explore its impact on suppliers’ capability and environmental 
performance in a sustainable supply chain context. In other words, the research objective is 
to empirically validate the relationship between stringency, capability and environmental 
performance, while examining the influence of ‘relationship’ between buyer and supplier in 
this context. Thus, the overarching research question is: 
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What are the critical factors that determine the relationship between stringent 
customer environmental requirements and a firm’s environmental performance? 
The above research question is further expressed by the following specific sub-research 
questions: 
RQ-1: To what extent do stringent customer environmental requirements 
impact supplier environmental performance? 
RQ-2: How do stringent customer environmental requirements drive the 
environmental capability of suppliers? 
RQ-3: To what extent do the capabilities of suppliers facilitate the 
relationship between stringent customer environmental requirements and 
environmental performance? 
RQ-4: How does the buyer-supplier relationship impact on the relationship 
between stringent customer environmental requirements and the capability of 
suppliers? 
1.6 Research approach 
 
A positivist research approach was adopted, as the procedure was objective (Guba & 
Lincoln 2005). In order to test the relationships between the constructs identified from the 
literature, survey methodology was identified as the most appropriate approach and so 
applied in this research. Consequently, to collect empirical data, an instrument was 
developed and validated. 
Prior to the final survey, a pre-test followed by a pilot test were conducted. The aim of the 
pre-test was to reinforce the content validity of the survey instrument through expert 
opinions from both industry and academia. Afterwards, a pilot study was conducted to 
identify the internal consistency and reliability of the measured items and to examine the 
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clarity and time allocated for the respondents to answer the questionnaires. A drop-and-
collect method was employed to distribute and collect the survey questionnaires to 
manufacturers listed by the BGMEA (Bangladesh Garment Export Manufacturers & Export 
Association). Multivariate statistical analysis techniques, such as exploratory and 
confirmatory factor analysis in SPSS and AMOS, were used to test the research hypotheses 
developed from the research questions in Chapter 2. The unit of analysis was an individual 
manufacturing firm within the supply chain. 
The empirical data collected in this study was based on perceptual measures and self- 
reporting of individual respondents and, in utilising this data, it was assumed that: 
• Respondents to the questionnaire were able to adequately understand 
and comprehend the questions asked in the sense intended by the 
researcher. 
• Respondents to the questionnaire provided opinions on behalf of their 
organisation or the context of the industry, rather than only their 
personal views. 
• Data collected in the questionnaire and interviews were accurate to the 
best knowledge of the respondents involved. 
1.7 Contribution of this research 
1.7.1 Theoretical contribution 
This research develops a unique theoretical framework that will facilitate better 
understanding of the dynamics of environmental requirements from customers and the 
ultimate effect of these variations on supplier environmental performance. Drawing from 
sustainable supply chain literature and employing transaction cost economics theory, this 
research has created a definition of ‘stringency of buyer environmental requirements’ 
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comprising of seven dimensions, namely newness, tighter timeline, variety of requirements, 
complexity of implementation, risk of penalties, stricter requirements, and specific 
investments. It provides an holistic understanding of the concept itself, on the impact on 
supplier environmental capability and on eventual performance. It also provides insight into 
the role of the buyer-supplier relationship on the perception and consequences of stringent 
environmental requirements in the supply chain. 
Further, this research provides detailed explanation of an important question, namely that of 
what suppliers do when they receive stringent environmental requirements from their buyers. 
With the help of dynamic capability theory and survey results it has been adequately 
explained in this research that suppliers need to develop their environmental capability to 
meet environmental performance requirements. This research further shows the explanatory 
power of dynamic capability theory and its applicability to supply chain research. 
1.7.2 Managerial contribution 
The output from this research provides an important insight for the managers of supplier 
firms on how to handle the unpredictable changes in environmental demands from their 
customers. Although this research has studied apparel sector, it could be applied to 
managers in other sector as well. Managers of buying firms may gain a deeper 
understanding of how to incorporate environmental requirements into their supply contract 
and how to decide the governance structure of their inter-firm relationships, and furthermore, 
practitioners and researchers in the sustainable supply chain field may have an increased 
understanding of the role of major buyers in improving environmental performance in 
supply chains. 
Findings from this study could help Bangladeshi ready-made garment companies achieve 
environmental sustainability in their businesses, which can be applied to other developing 
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nations such as Vietnam, Cambodia, India, Pakistan, and Thailand, countries in which the 
apparel industry is at the heart of the economy. Environmental sustainability is one of the 
key factors for success in the future of this industry, as also found in a study sponsored by 
the International Finance Corporation (IFC). The study concluded that using more eco-
friendly production methods in the textile and clothing industry could enable it to save up to 
$150 million per year in cost-cutting terms in Bangladesh. Additionally, this would make 
the sector more competitive and sustainable in the future (Masum, 2013). 
1.8 Limitations 
 
The assumptions listed above in Section 1.6 and the practical consequences of the data have 
resulted in the following limitations for this research: 
• Since the survey data was collected from the Bangladesh apparel industry 
only, generalisations of the findings regarding other industries and other 
countries should be treated with caution. 
• Causal inferences regarding causality must be treated with care because this 
study utilised cross-sectional data.  
• Although the Bangladesh apparel industry has wide representation of buyers 
around the world, data may not reflect all the possible variations in 
environmental requirements. 
1.9 Synopsis of the thesis 
The chapters in this thesis follow the logical order of presenting the current status of the 
literature, the methodology adopted, the findings, a discussion of those findings and a 
conclusion. The following briefly outlines the content of each of the chapters. 
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Chapter 2 reviews the literature pertaining to sustainability and supply chain, specifically 
customer environmental requirements, supplier environmental capability, environmental 
performance and the buyer-supplier relationship. This chapter presents the current status of 
the literature in relation to stringent environmental requirements as a focal point. Chapter 2 
uses this approach to develop a definition of this stringency and identifies three major 
dimensions of stringency. The chapter concludes with a set of hypotheses, which represent 
the relationships between stringency, capability, environmental performance and the buyer-
supplier relationship. 
Chapter 3 presents the research design, methodology and procedure used for collecting and 
analysing empirical data. This chapter also provides argument for the epistemology selected 
and the research approach adopted, while also reporting the procedure for sample design, 
instrument development, and data collection and analysis. 
Chapter 4 provides preliminary data analysis, including a discussion on data cleaning, 
examination, and preparation for analysis. It provides the results of the descriptive data 
analysis for normality, outliers check, multi-colinearity, respondents’ profile and 
dimensionality analysis through Exploratory Factory Analysis (EFA). 
Chapter 5 mainly reports the results of the validity and reliability tests, in addition to the 
hypothesis test by structural equation modelling. All of these were carried out by 
confirmatory factor analysis in AMOS 24 platform. First, instrument validity tests such 
convergent and discriminant validity are reported. Second, reliability of the instrument is 
determined by using two tests (Chronbach alpha and co-efficient H). Finally, the structural 
model is presented, together with the results of testing the research hypotheses. 
Chapter 6 discusses the principal study findings. The chapter begins with a brief review of 
the research study, followed by a discussion of the research findings and a consideration of 
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how these findings affect the identified gaps in the literature. It also shows the implication 
of the concept of stringency in strategic supply chain literature. 
The objective of Chapter 7 is to draw conclusions that arise the research context, analysis 
and findings. It starts with a summary of the whole study and then identifies major 
conclusions that can be drawn from the research and the contributions to knowledge within 
the literature. It also reports the theoretical and managerial implications of the findings from 
this study. Finally, the chapter concludes the thesis, mentioning few limitations of the study 
while providing an indication of a number of possible paths that future researchers may 
consider for study. 
1.10 Summary 
 
This chapter presents the background and rationale of conducting this study. In doing so, it 
has identified its overarching question, ‘What are the critical factors that determine the 
relationship between stringent customer environmental requirements and a firm’s 
environmental performance’? while also mentioning four sub-research questions. 
Afterwards, it explained why the positivist deductive research methodology was adopted in 
answering the research questions. The contributions of this study to the literature identified 
were the creation of a ‘stringency’ framework and its relation to other constructs in the 
conceptual model, especially the role of capability in translating stringent requirements into 
performance. The main limitations identified reflect the characteristics of the data collection 
procedure, the objectivity of the respondents, and therefore the generalisation of the 
findings. The next chapter presents a review of the literature and concludes with the 
research hypotheses.  
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2.1 Introduction 
This chapter provides an extensive literature review on how customer environmental 
requirements evolve and the impact of this on a firm’s environmental performance. It 
presents a robust synthesis of the literature of previous research works on sustainable supply 
chains. Further, dynamic capability view and transaction cost theory are discussed to shed 
light on the theoretical explanation of this research. Finally, hypotheses are developed based 
on the links between each construct and a research framework presented. 
2.2 Sustainability defined 
2.2.1 What is sustainability? 
The concept of sustainability was introduced by the Brundtland Report in 1987 (WECD 
1997). Since then, the concept has become much more popular and has achieved widespread 
recognition around the world. Consequently, WECD (World Commission on Environment 
and Development) has provided a well-adopted and frequently quoted definition of 
sustainability, which is: ‘development that meets the needs of the present without 
compromising the ability of future generations to meet their needs’ (WECD 1997, p.8). 
This macro-economic perspective of sustainability covers many issues, including 
understanding environmental impact of economic activities, providing food security to people 
around the world, ensuring basic human needs are met, and the conservation of non-
renewable energy sources such as fossil fuels (Whiteman & Cooper 2000). However, this 
definition by WECD is not easy for organisations to understand and apply to meet 
organisational needs and responsibilities, or to manage stakeholders and organisations in the 
supply chain. It is not unusual for organisations to struggle to determine their role within this 
broad and macro perspective of sustainability (Shrivastava 1995). A microeconomic 
perspective of sustainability, on the other hand, investigates the management, operations, and 
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engineering fields. Management literature mostly conceptualises sustainability based on an 
ecological perspective and contains little focus on social and economic responsibility 
(Jennings & Zandbergen 1995; Shrivastava 1995; Fahian et al. 2014). 
Another definition of sustainability has been offered by Shrivastava (1995) as ‘the potential 
for reducing long-term risks associated with resource depletion, fluctuations in energy costs, 
product liabilities, and pollution and waste management’ (p.955) An interesting observation 
is that management literature mainly focuses on environmental or ecological perspectives, 
while engineering literature surprisingly incorporates social, environmental and economic 
sustainability. 
There are over hundreds of definitions of sustainability existed even in 1990’s (Marshall & 
Toffel, 2005). This has created further confusion for which many authors came up with their 
preferred definition at the end of their work. This is in turn adding to the lack of consensus 
(Bell & Morse, 2008, p. 9). Researchers such as Marshall and Toffel (2005) criticised this 
definitional disagreement which he indicates as responsible for making sustainability issues 
often less meaningful and distracts people from real sustainability concerns. Although a the 
definition of WECD is highly cited and accepted however, it is also criticised by many. 
Despite all criticism, many researchers such as Mebratu (1998, p. 494) recognized its 
usefulness asserting that “despite its acclaimed vagueness and ambiguity the WCED 
definition of sustainable development has been highly instrumental in developing a ‘global 
view’ with respect to our planet’s future”.  Therefore this research has taken the definition of 
WECD. 
2.2.2 Triple bottom line 
The concept of triple bottom line considers economic, social and environmental dimensions 
of sustainability in achieving organisational goals (Elkington 1998 ). The concept states that 
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sustainability is not just a matter of reducing emissions and providing health benefits to 
employees or corporate citizenship, but rather is fundamental in modern management, which 
suggests that there are some activities at the intersection of the social, economic and 
environmental performance which not only positively impact on the natural environment but 
also provide economic advantage in the long run and competitive advantage for the firm. 
Although economic sustainability is well understood, environmental and social sustainability 
are not always so clearly defined, so researchers are working on different facets of social and 
environmental sustainability. The economic aspect of sustainability is, at the plant level, 
counted as a production and manufacturing cost (Cruz & Wakolbinger 2008). Environmental 
sustainability, on the other hand, refers to the use of resources and energies, emissions or 
footprints that the companies leave in the environment as a result of their operational 
activities. Social sustainability is a process for creating places that promote wellbeing, by 
understanding what people need from the places in which they live and work. Frequently 
cited environmentally sustainable activities include efficient use of energy, renewable energy 
use, waste reduction, pollution prevention and reduction, emission reduction, efficient use of 
materials, reducing the use of hazardous or toxic materials, reducing the occurrence of 
environmental  accidents (Jacobs et al. 2010). Social sustainability, on the other hand, focuses 
on both internal and external communities for the wellbeing of the people. It ensures that 
companies are responsible for providing equal opportunities in society, encourages 
diversification, and drives connectedness between community members. It also works to 
ensure quality of life, providing health and other basic access to amenities, human rights, and 
good working and living conditions. Companies engage through their corporate social 
responsibility in order to enhance their reputation both in the community and wider society. 
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2.3 Sustainability in supply chain management 
Supply chain management is at the forefront of sustainability in business. This is because 
supply chains are well-positioned to support sustainable development due to their huge 
impact and influence on business operations (Reefkee & Sundaram 2017). Sustainable 
Supply Chain Management (SSCM) is grounded on the traditional concept of the supply 
chain (Thun & Muller 2010), and is an extension of the concept of supply chain management 
by broadening performance in sustainability dimensions such as economic, social and 
environmental (Ashby, Leat & Hudson-Smith 2012). Figure 2.1 presents the dimensions of 
the sustainable supply chain concept. As supply chain operations are largely reliant on natural 
resources throughout the stages of manufacturing, they have a significant impact on the 
natural environment (Mentzer et.al 2001). A paradigm shift has been observed in the last few 
decades towards ecological innovation, in addition to the economic aspect of sustainability 
(Genovese et al. 2017; Walker et al. 2008; Schaltegger & Wagner 2017). This means that 
organisations need to demonstrate their real commitment towards environmental 
sustainability (Schaltegger & Wagner 2017; Genovese et al. 2017). 
 
 
 
 
 
 
 
 
 
 
 
Figure 2.1:  Sustainable supply chain concept (adapted from Carter & Rogers 
2008) 
Environmental 
performance 
Social performance 
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SSCM literature discusses different topic from different perspectives and thus are divided 
into respective categories. One such approach by Srivastava ( 2007) is to classify sustainable 
supply chain literature into two streams. The first one is, sustainable products and second one 
is supply chain management for sustainable operations. The first stream which is SCM for 
sustainable products deals with the design of the products and considers sustainability criteria 
over the entire life cycle of the product. Some researchers such as Linton et al. (2007) suggest 
that supply chain strategies ought to include product life cycle considerations. Thus, it is 
recommended that supply chain should be optimised from a total cost perspective not only 
from the current cost perspective which includes the waste generation, pollution and in sum 
resource depletion. 
The second one is, supply chain management for sustainable operations which involves 
operational aspects which includes, logistics, transportation and distribution, network design, 
management of waste including prevention, and also sustainable manufacturing (Srivastava, 
2007). To be able to operate in a sustainable manner, a company needs to consider it’s 
connection upstream and downstream to the supply chain and need to ensure sustainability 
issues are evaluated at all points so that it ultimately affect the whole supply chain. 
Unsustainable acts in any parts of the supply chain eventually make everyone concerned 
(Esty & Winston, 2006, pp. 60-61). It appears that there is limited research in this area the 
role and importance of logistic processes for SSCM is not well understood (Dey, et al. 2011). 
According to Seuring and Müller (2008), SSCM can be defined as “the management of 
material, information, and capital flows, as well as cooperation among companies along the 
supply chain, while taking goals from all three dimensions of sustainable development into 
account” (p.1700). Thus, SSCM covers the broader context and performance objectives are 
identified by the triple bottom line approach: economic, environmental, and social (Seuring & 
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Müller 2008; Carter & Easton 2011). It is, therefore, “the strategic, transparent integration 
and achievement of an organisation’s social, environmental and economic goals in the 
systemic coordination of key inter-organisational business processes for improving the long 
term economic performance of the individual company and its supply chains” (Carter & 
Rogers 2008, p.368). This definition suggests that firms implement programmes to reduce 
negative environmental impact and to improve the social impact of their operations and 
initiatives (e.g. the production processes within their plants) and to improve the impact of 
their suppliers’ and customers’ processes. 
From a supply chain perspective, the move towards sustainability began when companies 
started to use advanced technologies in the production system to meet rapidly increasing 
demands in the market in last few decades (Klassen & Angell 1998; Matos & Hall 2007; 
Sarkis et al. 2010). Consequently, the exploitation of natural resources and pollution 
increased significantly, which attracted the attention of the stakeholders and prompted 
immediate action. This was also aggravated by some notable accidents, for example the 
largest oil spill from an Amoco Cadiz oil tanker on 16th March 1978 (in France), the 
largest chemical plant accident, better known as the Bhopal Gas Tragedy on 2nd December 
1984 (in India), the Chernobyl nuclear disaster on 26th April 1986 (in Ukraine), the Exxon 
Valdez Oil Spill on 24th March 24 1989 (in the USA), and the accidental release of 300m³ of 
cyanide solution into a river in November 2005 (in Romania). These accidents resulted in 
concern from various stakeholders (e.g. regulatory authorities, manufacturers, customers, and 
the public), and forced business to rethink their business models and redesign their supply 
activities, taking sustainability into account. More specifically, end customers imposed 
pressure on regulators and governments to impose stricter regulations, and companies have 
therefore been forced to implement measures responding to these legislations (Lee et al. 
2014). In addition, companies have become more self-motivated to undertake proactive 
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sustainability practices, recognising the numerous benefits, despite the sometimes significant 
investment (Simpson et al. 2012). Apart from stakeholder pressure, the integration of 
sustainability practices can lead companies to achieve better performance in many aspects. 
These include reduction of costs through more efficient use of material and resources, 
increased customer satisfaction internal and external to the organisation, increased market 
share and sales revenue. These operational improvements should result in risk mitigation of 
the company in the long run (Lintukangas et al. 2016). 
Concern over sustainability provides significant competitive advantage to companies. On the 
one hand, as mentioned above, it can reduce the cost, which impacts final product price, but 
on the other hand it can enhance company reputation so that companies gain more sales and 
market share than their competitors. Integrating sustainability concepts in supply chain 
activities (procurement, production, distribution etc.) helps to meet stakeholder performance 
requirements and improves the profitability, competitiveness, and resilience of the 
organisation over the short- and long-term (Rajeev, Pati, Padhi, & Govindan 2017; Ahi & 
Searcy 2013). For this reasons, many of the leading global companies such as IBM, Hewlett-
Packard, and Xerox have integrated sustainability into their supply chains, especially 
environmental aspects such as the design of reusable products (Xerox 2018; Sheu et al. 2005). 
Furthermore, stringent social and environmental regulations in developed countries have 
prompted companies to extend their supply chains into developing countries where the 
relevant regulations are not in place or not implemented (Lee et al. 2014; Liu, Zhu & Sarkis  
2017). This strategy of moving the supply base to developing countries works because poor 
countries often compromise their social and environmental standards in exchange for 
boosting their economy. However, large corporations and companies are still held responsible 
for their product along the supply chain, so there is no alternative but to integrate 
sustainability practices in the supply chain, no matter where they are geographically based.. 
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2.4 Supply chain sustainability research 
 
Although the concept of sustainability is quite old, its application can only be been since the 
end of 1990s (Maloni & Brown 2006). Consequently, research on sustainability and its 
application to the supply chain has only emerged recently. Initially, most of the research on 
sustainable supply chains was limited to specific issues such as environmental pollution 
(Mitra & Datta 2014) and human rights (Yawar & Seuring 2017), yet the scope of research in 
sustainability is much broader (Seuring & Müller 2008; Pagell & Gobeli 2009). This scope 
extends to other dimensions such as social and economic integration of stakeholders involved 
in the supply chain. The integration of all aspects of sustainability in journal articles started 
only after 2002 and now studies are addressing the inter-relationships between all dimensions 
of sustainability more often than ever before (Rajeev et al. 2017, Seuring & Müller 2008). 
The sustainability perspective has therefore become popular in supply chain research. 
2.4.1 Enviornmental sustainability 
As mentioned earlier in Section 2.4, the environmental aspect of sustainability has been 
discussed frequently in literature compared to other dimensions such as social and economic 
(Seuring & Müller 2008; Lononi & Cagliano 2014; Yu & Ramanathan 2015; Zhu et al. 2017; 
Acquaye et al. 2017). This is because of a rapidly increasing rate of globalisation, causing 
harmful effects to the natural environment, e.g. air and water pollution, sea level increase, 
unnecessary waste from manufacturing operations. Researchers and practitioners have 
emphasised this issue and suggested investment in better technologies and practices to reduce 
pollution from its source, to generate products with fewer harmful components, and to 
minimise pollutant releases to the air, water and soil during manufacturing (Robert 2000;  
King & Lenox 2002). 
 26 
 
Addressing environmental issues has become common practice among global companies. 
Companies are also aware of customer preferences for environmental friendly products and 
often offer ‘green-label’ products. Nevertheless, this trend may not continue for long as 
environmental friendly products is expected to be a general standard expectation from 
customers (KPMG, 2011). 
There are many aspects that have been explored in the literature regarding environmental 
sustainability in the supply chain. The term ‘green supply chain’ or the ‘environmental supply 
chain’ are the most frequently cited titles used to represent the papers in the green supply 
chain management field which actually represents the ‘environmental’ dimension of 
sustainability (Ashby et al. 2012). These articles mainly describe sets of supply chain 
management policies held, actions taken, and relationships formed in response to concerns 
related to the natural environment (Hagelaar & Van der Vorst 2005, while also identifying 
the costs, benefits and risks, along with opportunities (Zhu et al. 2008) to manage and reduce 
waste with the ultimate aim of waste elimination (Handfield et al. 2006. Some of the papers 
clearly deal with the themes of Environmental Management (EM) and Environmental 
Management Systems (EMS). Reactive and proactive environmental management practices 
are mentioned in literature, but while end-reactive approaches focus on end-of-pipe pollution 
control, proactive firms recycle and re-use products/materials within their supply chains and 
respond to new environmental legislation. Current environmental management approaches 
are mostly reactive, as this allows their processes to remain unchanged. 
Although the literature mentions Life Cycle Analysis (LCA), which is used to measure and 
evaluate the environmental impact of supply chain activities at every supply chain stage, only 
a few papers address this more holistic approach (Ashby 2012). 
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Another research avenue in this field is the integration of environmental concern into design, 
includes Design For Environment (DFE), which provides an opportunity for firms to address 
the natural environment (Preuss 2005), and to design and develop recoverable products which 
are durable, repeatedly usable, harmlessly recoverable and environmentally compatible in 
disposal (Tsoulfas & Pappis 2006). Other approaches like Design for Recycling (DfR) and 
Design for Disassembly (DfD) (Gupta 1995) also allow for more efficient and profitable 
reuse/disposal of product components, and can extend to designing for easier 
remanufacturing and reuse of a whole product. 
The other major areas of research in green supply chain include product stewardship, reverse 
logistics, green purchasing, reduction of waste and emissions through recycling, reuse and 
remanufacturing. 
Scope of this research is under the broad context of sustainable supply chain, where social 
and economic dimensions also play an important role and where the social dimension of 
sustainable supply chain is discussed further. 
2.4.2 Social sustainability 
In the literature, various terms have been used to represent social responsibility in supply 
chains, such as ‘social responsible purchasing’ (Drumwright 1994; Maignan, Hillebrand & 
McAlister 2002), ‘logistic social responsibility’ (Carter & Jennings 2002), ‘purchasing social 
responsibility’ (Carter 2004), ‘supply chain responsibility’ (Spence & Bourlakis 2009), 
‘responsible supply chains’ (Vaaland & Owusu 2012), and ‘social responsible supply chains’ 
(Andersen & Skjoett-Larsen 2009; Awaysheh & Klassen 2010; Wang & Sarkis 2013). 
Generally, companies including their supply chains ought to take social responsibilities 
through measurable policies and procedures that support corporate behaviour designed to 
benefit the workplace, the individual, the organisation, as well as the larger community 
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(Engel, 2011). Social issues have become norm for the companies nowadays although these 
issues do not always enjoy the same importance as environmental topics. There are few 
common areas often discussed in social sustainability which includes four major areas, i.e. 
labour standards, working conditions, community involvement, and philanthropy (KPMG, 
2005, 2011). 
There are a few streams of research that can be observed from the literature on socially 
responsible supply chains. The focus of this research is the drivers and barriers of social 
responsibility in supply chains, the dimensions of socially responsible supply chains, the 
integration of social responsibility in supply chains, the impact of social responsibility on 
performance, and the standards of social responsibility (Yadlapalli 2018). 
Studies on the drivers and barriers of social sustainability have identified the drivers, enablers, 
and barriers of the implementation of social responsibility in supply chains (Lononi et al. 
2014). The most common and frequently cited driver is stakeholder pressure. It is important 
to note that these studies are mostly based on developing countries where social sustainability 
issues such as low wages, poor working conditions and child labour are often discussed. 
Social sustainability researchers have put efforts into developing knowledge and 
understanding of the dimensions of socially responsible supply chains (Park-Poaps & Rees 
2010; Sancha et al. 2016). Some of the identified dimensions are environment, diversity, 
human rights, philanthropy and safety, which are also the dimensions of socially responsible 
purchasing (Carter & Jennings 2002; Genovese et al. 2017; Yawar & Seuring 2017). 
Another important avenue of social sustainability research is the implementation of social 
responsibility in SC, the aim being to understand the mechanisms used for the 
implementation of social responsibility in supply chains. In this stream of research, most of 
the papers emphasise the limitations of the use of compliance-based practices for the 
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integration of social responsibility in supply chains (Boyd et al. 2007; Spence & Bourlakis 
2009). The cooperative paradigm, also identified as an effective way of implementing social 
responsibility in supply chains, needs further exploration (Lund-Thomsen & Lindgreen 2014). 
Another group of researchers studied the impact of social sustainability on a firm’s 
performance. The aim was to examine the how different social sustainability practices along 
with responsibilities impact on different aspect of performance (Hsueh & Chang 2008; Cruz 
2009; Eltantawy, Fox & Giunipero 2009). 
Another stream of research explores the available standards of social responsibility (Corbett 
2006; Castka & Balzarova 2008; Hahn 2013). International standard ISO 26000 is considered 
in this stream as a strategic management process and as a means of implementing social 
responsibility in supply chains. In general, this stream of research emphasises ISO 26000 as a 
standard for CSR implementation and a guideline for auditing the quality of processes of 
CSR implementation (Yadlapalli 2018). 
No matter what social or environmental concern for sustainability is evident in supply chain 
research, the number of publications is increasing every year. Let us examine at the trend of 
publication in the field of sustainable supply chain. 
2.4.3 Economic sustainability 
 
The fundamental concept of economic sustainability is about how to achieve a trade-off 
between economic gains and associated costs. From a financial perspective, a firm would be 
sustainable if the income is more than the costs. Nevertheless, this simplistic view of 
economic sustainability may not be able to capture changes over time such as production cost 
may increase due to increased price of resources. Therefore, a business which is sustainable 
now might not be so in the long run. Therefore, economic sustainability largely depends on 
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stable supply as well as predictable demand and if any of them are affected could impact 
economic sustainability negatively (Munro, 1995).  
In the quest of literature review, Seuring and Müller (2008) mentioned that the economic 
dimension of sustainability has been well explored. This element of sustainability focuses on 
the “effort to enhance total value while reducing supply chain cost associated with the 
manner in which the firm conducts its business, balanced by the other strategic and 
sustainability initiatives driving firm marketing and financial strategies” (Closs, Speier & 
Meacham 2011, p. 107). Economic sustainability considers the operationalization costs 
arising from an organisation’s production and manufacturing processes (Gimenez, Sierra & 
Rodon 2012). In a similar fashion, Seuring (2013) indicated the total revenue as an economic 
indicator of a business. Therefore, it is no wonder that for any profit driven company, the 
most important dimension of economic sustainability is usually ‘economic success’ which 
helps company to survive. Individual company financial statements are also highly regarded. 
According to KPMG (2005), only a very few minor companies among 250 global large 
conglomerates in 2005 published and discussed economic impacts from a sustainability 
perspective. This indicates that companies often consider short term economic gain instead of 
sustained economic growth which is the main concept of achieving economic sustainability. 
2.4.4 Publication trend in sustainable supply chain 
 A number of journal articles have been published on sustainable supply chains since 1990, 
but a few authors reviewed the previous. One such comprehensive review on sustainable 
supply chains was undertaken by Ashby et al. (2012). Within the timeframe of 1983-2011, 
134 articles were published in supply chain journals in the domain of sustainable supply 
chains. In his study Rujikietkumjorn (2015) reviewed all articles until 2014. This research 
 31 
 
updated the list to 2016 by using the same keywords such as ‘sustainable’ and ‘supply chain 
management’ and database ( EBSCO, Science Direct and Emerald) search.  
Figure 2.2 indicates a significant increase in the number of papers published in the last 
decades, especially in the year 2016. This is not surprising, as stakeholder concern for 
sustainability (especially with an environmental dimension) has increased dramatically in the 
last few decades. Researchers and practitioners have therefore focused their efforts on this 
important issue to find better solutions.  
Figure 2.2:  Journal articles published in the sustainable supply chain area by year 
 
The following section contains the main thematic areas of environmentally sustainable supply 
chain research that have evolved to date. 
2.5 Existing research on environmental sustanability in the 
supply chain 
Previous literature on green supply chains has been developed in multiple areas. For example, 
in their literature review article, Malviya and Kant (2015) identify nine research themes in the 
green supply chain: supplier selection, waste, performance, barriers, practices, environmental 
issues, drivers, process, and sustainability. 
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2.5.1  Stakeholder Pressures 
 
In green supply chain literature, a serious concern has been indicated as to how companies 
respond to stakeholder pressure regarding the implementation of environmental management 
practices (Hofer, Cantor, & Dai 2012; Sarkis, Gonzalez-Torre & Adenso-Diaz 2010). It is 
therefore worthwhile to look at who the stakeholders are, and how they can influence firms 
regarding environmental issues. 
Freeman (1984) defines a stakeholder as ‘‘any group or individual who can affect or is 
affected by the achievement of an organization’s objectives’’ (p.46). Clarkson (1995) states 
that, “stakeholders are persons or groups that have, or claim, ownership, rights, or interests in 
a corporation and its activities, past, present, or future”. He further explained that if any 
primary stakeholder group, such as customers or suppliers, becomes dissatisfied and 
withdraws from the corporate system, in whole or in part, the corporation will be seriously 
damaged or unable to continue as a going concern. In a similar manner, literature indicates 
that stakeholder pressure may result in significant motivation for organisations to adopt 
various environmental practices (Buysse & Verbeke 2003; Eesley & Lenox, 2006). There are 
four stakeholder groups who can actually influence firms to adopt environmental practices, 
namely community stakeholders, regulatory stakeholders (governments and legislatures), 
organisational stakeholders (buyers such as retailers), and the media (Bruno et al. 2016). 
One of the most salient stakeholders that can pressurise companies regarding environmental 
issues is that of regulatory bodies and government (Freeman 1984; Backer 2007). These types 
of pressure are usually associated with coercive pressures (Zhu & Sarkis 2007). Business 
firms are responsible for complying with environmental regulations imposed by governments 
or relevant regulatory bodies, otherwise they face the threat of regulators imposing legal 
action, penalties and fines. In addition, companies are more prone to legal action by any 
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individual or group of people if they fail to meet the regulatory requirements. These pressures 
and threats can damage an organisation’s public image and customer relations (Sarkis et al. 
2010). 
Another group of stakeholders who are mainly associated with non-governmental 
organisations and the community can also pressurise firms to implement environmental 
measures (Eesley & Lenox 2006). Some examples of these stakeholders are environmental 
groups, neighbourhood groups, the media and labour unions (Darnall et al. 2010). These 
community groups have the potential to mobilise public opinion regarding the environmental 
approach of a company, which may be in favour or sometimes go against them (Benn, 
Dunphy & Martin 2009; Roome & Wijen 2006). If the move goes against them, the company 
is more likely to face public protest against the use of their product or service. Moreover, in 
many instances they also publicise the information related to their products and ask 
consumers to use their competitor’s product who have shown more commitment to their 
environment (Darnall et al. 2010). Therefore, community stakeholders may be considered as 
the provider of ‘social licence’ for companies to operate, and these could significantly impact 
an organisation’s decision over which environmental practices they will undertake 
(Gunningham et al. 2004). 
On the other hand, supply chain stakeholders are mainly customers and clients who can force 
supplier firms to implement certain environmental practices aligned with their organisational 
strategies. For example, client stakeholders may ask their supplier firms to undertake a 
number of environmental practices in order to improve their environmental performance (Lee 
& Klassen 2008; Zhu & Sarkis 2004). Customers such as big corporations often requires their 
supplier companies to comply with all environmental regulations and third-party certification 
standards such as ISO 14000 (Delmas & Montiel 2009). This causes pressure for supplier 
firms because these big corporations as customers want to ensure that they are sourcing from 
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suppliers that sufficiently meet environmental quality standards and thus ensure the 
environmental responsibility of their product (Handfield et al. 2002). 
Green supply chain literature investigates the impact of stakeholder pressure from a number 
of perspectives. Firstly, some researchers have found that stakeholder pressure influences 
environmental sustainability by creating ‘awareness’ within the firm, defined as “knowing 
about sustainability issue or being informed a sustainability issue exists” (Meixell & Luoma 
2015). Awareness may or may not be translated into adoption, as claimed by Meixell and 
Luoma (2015), yet pressure can cause a firm to start thinking about sustainability in SCM, if 
it has not implemented yet. Secondly, stakeholder pressure directly influences firms to adopt 
sustainability goals or objectives, along with those of its customers, investors and NGOs 
(Hall & Matos 2010), employees and government (Meixell & Luoma 2015). Thirdly, 
stakeholder pressure drives the implementation of a sustainability practice. Nevertheless, not 
all stakeholders can influence the implementation of a sustainability practice; it usually 
associates with the power of the stakeholders in the supply chain. Some examples of 
powerful stakeholders are customers and clients (Sarkis et al. 2010), and the pressure from 
these has a significant impact on the adoption of environmental practices by supplier firms. 
2.5.2 Environmental practices 
Environmental practices are some of the activities that purposefully undertaken by the firm 
which reflect the firm’s environmental responsibilities (Linton et al. 2007). Some typical 
examples of environmental practices include (but are not limited to) green procurement or 
purchasing (Ahsan & Rahman 2017; Handfield, Sroufe, & Walton 2005), environmental 
systems management (Melnyk et al. 2003), waste recycling and remanufacturing (Pagell et al. 
2007), and life cycle analysis and design for the environment (Kleindorfer et al. 2005). 
Environmental practices within supply chains are receiving increased attention in both 
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literature and industry (Tate, Dooley & Ellram 2011). There are many environmental 
practices mentioned in the literature, in addition to a few mentioned above, that impact a 
firm’s environmental performance improvement. Some of them are as follows: 
• Benchmarking 
• Green building 
• Green design 
• Green information systems 
• Green initiatives 
• Green innovation 
• Green manufacturing 
• Green marketing 
• Green new product development 
• Green operations 
• Green procurement 
• Green purchasing 
• Green strategies 
• International standards 
• Life cycle assessment 
• Product recovery 
• Recycling 
• Remanufacturing 
• Reverse logistics 
These environmental practices, along with others, can be seen from both the perspective of 
buyers and suppliers or manufacturers. From the buyer perspective, green practices may 
include green purchasing and procurement, adopting green strategies (e.g. sourcing only from 
environmentally friendly suppliers), operating green building, information systems, and green 
innovations (for the supplier as well). Buyers have the responsibility to educate and help their 
suppliers in implementing environmental practices and generating awareness for the 
environment along the supply chain, adopting effective environmental management standards, 
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pushing suppliers to use environmentally friendly materials in their processes, and also 
selecting and evaluating their suppliers based on the best environmental practice criteria 
(Mitra & Datta 2014). 
From a supplier or manufacturer perspective, environmental practices are mainly concerned 
with designing products and processes that are environmentally sustainable, including 
packaging, storage, transportation and distribution of finished goods and raw materials. This 
also includes reverse supply chain practices such as recovery activities and/or disposal of 
products and packaging discarded/ returned after use (Mitra & Datta 2014). 
One of the most frequently mentioned environmental practices in the literature is eco-design. 
Firms should be aware while designing their products of ensuring environment-friendly raw 
materials, parts and components right from the design stage. However, some products cannot 
be recycled or recovered after use, so the appropriate measures would be the use of maximum 
biodegradable and recyclable materials (Zhu & Sarkis 2004; Green et al. 2012; Zhu, Sarkis & 
Lai 2012). 
Life cycle assessment is another environmental practice often mentioned in green supply 
chain literature. To be environmentally sustainable, firms (including their suppliers) are 
advised to conduct life cycle analyses for their products in order to measure their 
environmental impact over various stages of the life cycle (Gunasekaran & Spalanzani 2012; 
Kumar, Teichman & Timpernagel 2012; Zailani et al. 2012). 
Another aspect of environmental practice often cited is the reduction of  resource and energy 
consumption. Firms should design their process so that fewer resources are used with 
maximum efficiency, resulting in generation of less solid and liquid waste in addition to 
minimum air pollution (Wong et al. 2012). Further, conventional energy sources such as oil 
and gas should be replaced by renewable energies (Green et al. 2012). 
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Environmental practices can be extended to logistic activities, including packaging, storage, 
transportation and distribution, which result in green and sustainable logistics and 
transportation system. For example, recyclable and biodegradable packaging materials should 
be used in addition to lightweight materials, so that there is no negative environmental impact. 
Further mode of transportation should be chosen wisely based on which cause less harm to 
the environment (Green et al. 2012). 
One of the most important and recent environmental practices in green supply chains is 
regarding the recovery of resources and materials after use. These practices include recycling, 
remanufacturing, product recovery and reverse logistics. Countries around the world hold 
manufacturers responsible for closing the loop of their products (Cantor, Morrow, McElroy & 
Montabon 2013; Dai, Cantor & Montabon 2017). In other words, manufacturers are 
responsible for the collection, transportation, recovery and discarding (if appropriate) of their 
products so that safe disposal can be ensured with minimum environmental impact. The green 
supply chain literature explores these reverse logistic activities and emphasises that firms 
should adopt reverse logistic practices to ensure environmental sustainability in the supply 
chain. 
There are many instances in the literature where researchers have claimed that firms have 
already improved or are improving their environmental performance based on the adoption of 
different environmental practices (Green et al. 2012). A common assumption in green supply 
chain literature is that the environmental performance of a company will be improved if their 
environmental practice is enhanced (Porter & Van der Linde 1995; Hart 1995). However, 
some prominent studies from literature are worth mentioning here. 
Zhu and Sarkis (2004) found that green supply chain management practices such as reduction 
of emissions, waste water and hazardous materials impact positively on environmental 
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performance. In an economic sense, this performance can be both negative and positive, 
resulting in reduced cost of materials, energy consumption, increased amount of investment, 
cost of training and purchasing, and new equipment. Zhu and Sarkis also concluded that eco-
design and green product/process design have a positive impact on performance by reducing 
cost, energy consumption and hazardous discharge to the environment. 
Carter et al. (2000) established a positive link between green purchasing practices and a 
firm’s performance, in particularly their economic performance. This performance gain can 
be achieved through the purchase of recycled materials, the selection of appropriate suppliers 
by using life cycle analyses, the use of environmental friendly packaging and ensuing 
environmental issues during the design stage. 
An early study by Klassen and McLaughlin (1996) concluded that technological 
developments in product and operations and environmental management systems improve the 
overall environmental management of a company, eventually improving environmental 
performance. Immediately following that study, Theyel (2000) found that green practices 
such as pollution prevention through total quality management and the training of employees 
for pollution prevention significantly reduce chemical waste. Similarly to Zhu and Sarkis 
(2004), Green et al. (2012) found that eco-design is significantly and positively related to 
environmental performance. Some notable studies also conclude that, internal green practices 
are the key to improved environmental performance (Vanalle et al. 2017; Schmidt, Foerstl & 
Schaltenbrand 2017; Zhu & Sarkis 2004). 
  
 39 
 
2.5.3 Environmental performance 
 
In a broad context, the literature on environmental performance has focused on two issues: 
the relationship between environmental strategy and environmental performance (Hart 1995; 
Hunt & Auster 1990; Klassen & McLaughlin 1996) and the relationship between 
environmental performance and financial performance (Ambec & Lanoie 2008; Fernando, 
Sharfinan & Uysal 2009; Hart & Ahuja 1996). 
The literature shows that environmental performance is focused on a firm’s capacity to 
improve in three main areas: waste prevention before it occurs, waste reduction and recycling 
that arises from end processes, and the more efficient use of its material resources (Schmidt et 
al. 2017; Vijayvargy, Thakkar & Agarwal 2017; Simpson 2012). 
i) Waste prevention before it occurs: This environmental performance category focuses on 
strategic activities that prevent the generation of waste. This means taking preventive 
measures so that waste generation can be reduced and the use of corrective measures such as 
recycling and remanufacturing. ‘Pollution prevention’ is a popular activities that companies 
undertake for preventing waste before it is generated, and includes both emissions reductions 
and toxics-use reduction programmes. Literature states that pollution prevention plays a key 
role in companies that achieve superior environmental performance (Dechant & Altman 1994) 
due to its impact on both operating efficiencies and environmental performance 
improvements (Hart 1996; Porter & Van der Linde 1995). The foundation for pollution 
prevention is formed mainly by source reduction activities such as raw materials substitution, 
spill prevention and process modification (Hart 1996, Simpson 2012). 
ii) Waste reduction and recycling that arises from end processes: This kind of 
environmental performance focuses on corrective measures to handle unwanted output (waste) 
from the process. The corrective measures could be a) simply reusing the waste for other 
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purposes b) remanufacturing and selling into the market c) recycling to capture the maximum 
possible value from waste so that a minimum goes for dumping or landfill. While capturing 
the value and effectively reusing waste materials, this type of reduction should also lead to 
lower energy usage, ultimately reducing carbon emissions too (Zhu & Sarkis 2004). 
iii) More efficient use of material resources: This environmental performance category 
focuses on how efficiently a company can use its raw materials and resources so that less 
waste is generated at the end of the process. It includes reducing the impact on climate 
change and air pollution through the use of renewable energy and clean fuel or through 
energy efficiency. One method of efficient materials usage is the use of non-hazardous 
materials in place of hazardous materials (Simpson et al. 2007; Zhu et al. 2007; Pagell et al. 
2007). By improving the processes that are efficient it is possible to reduce emissions and set 
ambitious targets of ‘no emission’, similar to the ‘zero defect’ concept of quality. 
2.5.4 Environmental sustainability in the supply chain: buyer requirements 
To meet the pressures of reducing cost and increasing quality and operational performance, 
manufacturing organisations often prefer to focus on lower-cost but environmentally 
unfriendly options that cause preventable waste and pollution (Vijayvargy, Thakkar & 
Agarwal 2017; Schmidt et al. 2017; Ken et al. 1998). This leads to an accumulating pressure 
from diverse stakeholder groups to minimise environmental impact and thus ‘environmental 
requirements’ in manufacturing operations emerge in addition to traditional requirements 
(cost, quality etc.). Environmental requirements/pressure originate from different sources, but 
two groups are particularly important: i) major customers ii) government (Seuring & Müller, 
2008). However, government pressure is limited to its particular country, which cannot 
directly control environmental practices along the supply chain. Pressure from customers, 
however, can do. In this research we will therefore talk about the requirements from the 
organisational customers we call ‘buyers’. 
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A great deal of research has been carried out into the impact of stakeholder pressure on the 
adoption of better environmental practices (Murillo‐Luna et al. 2008; Rueda-Manzanares et al. 
2008; Darnall et al. 2010). Some studies highlight how these adoptions of environmental 
practices lead to improved environmental performance (Melnyk et al. 2003, Kassinis & 
Vafeas 2006).  In the past, the increasing level of environmental regulations and indirect 
pressure from non-financial stakeholders were the main drivers for developing organisational 
environmental requirements (Simpson, Power & Samson 2007; Bansal & Roth 2000). An 
alternative perspective to choosing an environmentally responsible strategy for improved 
environmental performance is that of Friedman (1970) and Egri and Pinfield (1996), which 
mentions that the organisation’s choice of environmental strategy mostly depends on the 
needs of the organisation’s financial stakeholders. In this vein, introducing customers’ 
requirements to their suppliers to improve overall performance in a supply chain has been a 
growing field of research for the past twenty years (Schaltegger & Burritt 2014; Simpson et 
al. 2007; Schaltegger & Wagner 2017). 
2.5.5 Buyer environmental requirements and their implications to the supply 
chain 
As identified in Section 2.3.1, due to some particular characteristics such as buying power, 
customer requirements are perceived critically by suppliers, ahe practice of introducing 
environmental requirements in supply contracts is relatively new. However, several incidents 
such as the “death of 8000 people in four major Chinese cities by one specific pollutant” 
(Economy 2013), “Brazil’s ‘worst-ever environmental disaster’” (Economist 2015) and 
initiatives e.g. “Dutch customs stopped 1.3 million PlayStation to be imported due to level of 
cadmium that exceeds new requirement” (Carlton 2006) have led researchers and 
practitioners in the last decade to understand the effectiveness of environmental requirements 
in supply contracts to improve an organisation’s environmental performance. A few other 
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prominent examples of these initiatives have been BMW, Toyota and Mitshubishi, who have 
included supplier activities in their statements of environmental responsibilities. Ford 
requires all of their suppliers to be certified with the ISO14001 management standard (Young 
& Kielkiewicz-Young 2001), Sony introduced their ‘Road to Zero’ global environmental plan 
(Sony 2015), and Starbucks introduced ethical sourcing guidelines (Starbucks 2015). 
These requirements are normally communicated through supply or sourcing guidelines 
known as ‘green-supply’ in the literature (Ken et al. 1998). Through this ‘green-supply’, 
companies set targets to meet their corporate social responsibility, increase their reputation in 
the market, reduce unnecessary waste and increase flexibility to response when new 
environmental regulations are in effect (Green et al. 1998; Bowen et al. 2001; Melnyk et al. 
2003). 
The aforementioned examples in practice and literature indicate the requirement to meet 
minimum environmental standards and practices, specific targets of emission reductions, 
international certifications (e.g. ISO14001) and ethical responsibility such as general supply 
chain stewardship. The purpose of environmental requirements from major customers is to 
‘green’ the supplier processes or activities and thus improve environmental performance 
(Simpson, Power & Samson 2007; Melnyk et al. 2003; Paulraj 2011). 
Environmental requirements generally fall into the subcategories of- 
 Standards 
 Targets 
 Innovation 
 Reduction (emission etc.) 
 Recycle, remanufacturing 
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Over the last decade, firms (mostly original equipment manufacturers) are under the intense 
scrutiny of government and customers to improve their environmental performance. This is 
because of increasing customer concern over sustainability and climate change, which 
prompts significant change in product-based environmental regulations. These regulatory 
changes for environmental performance improvement flow back upstream in the supply chain 
(multi-tier) with uncertain consequences (Lee et al. 2014). These changes are conveyed to the 
upstream suppliers as buying specifications (Green et al. 2000; Lee et al. 2014), yet do not 
necessarily match the original regulations and protocols. Upstream suppliers might therefore 
face more stringent environmental performance requirements (Lee et al. 2014) as indirect 
regulations from their buyers, similar to the ‘rationing and shortage gaming’ concept of Lee 
et al. (1997). 
As well as stricter requirements, firms typically plan to meet the new requirements well 
before regulatory deadlines. The obvious reasons to create this ‘time buffer’ (Lee et al. 2014) 
include poor supplier commitment over green practices (Walker et al. 2008), customer 
reluctance to accept new concepts (Halldórsson et al. 2010), and delayed implementation by 
small suppliers due to limited capabilities (Lee & Klassen 2008). Therefore to avoid any risk 
of missing deadlines, buyers shift the cut-off date to a bit earlier than original at the next tier 
of the supply chain and thus become more stringent (Lee et al. 2014). 
Pressure for environmental performance improvement is often more intense among firms that 
are large, operate in high pollutant industries, attract media focus and so on (Delmas & 
Montes‐Sancho 2010; Murillo‐Luna et al. 2008, Bansal & Roth 2000; Darnall, 2006). To pre-
empt these pressures, industry associations usually recommend their members to adopt 
traditional management standards so that they can improve the perception of regulators and 
their stakeholders about their operations (Barnett & King 2008). Many of these management 
standards, however, fail to produce consistent evidence of environmental performance 
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improvement due to reasons such as narrow focus, being too single performance-centred, and 
problems of fit (Simpson et al. 2012; Delmas & Montes‐Sancho 2010; Darnall & Sides 2008). 
This causes larger firms to develop operational capabilities beyond the standards that exceed 
stakeholder expectations, even in some cases they define  their own standards (Montiel & 
Husted 2009). As a result, these leader firms set higher targets for their performance 
development and innovation programmes than their peers in the market (Bansal & Roth 2000; 
Sarkis et al. 2010). However, higher specific investments in physical and knowledge 
resources are required when developing beyond basic capability, and many of these high 
performance targets may create ‘complexity’ when transferring upstream in the supply chain, 
because a company’s  suppliers are usually smaller and technically less capable, have limited 
resources and are more risk averse (Darnall et al. 2010; Delmas & Montiel 2009). This is 
supported by the findings of Lee et al. (2014), who argue that transferring new customer 
environmental requirements to suppliers may create a ‘dynamics’ in the supply chain due to 
various supplier responses (e.g. replace, accommodate, negotiate, and collaborate). They state 
that to address the stringent requirements, suppliers need to develop new capabilities and 
emphasise collaboration with buyers for technical and managerial assistance e.g. 
environmental training, education, and technical support (Lee et al. 2014). 
The concept of stringent environmental requirements may arise from several circumstances: 
 difficulty (task completion, new methods implementation, technology 
adaptation, knowledge resource) ( Lee et al. 2014; Simpson 2012) 
 urgency (meeting deadlines) ( Lee et al. 2014) 
 buyer-specific frameworks 
 complexity (lack of knowledge, expertise) 
 penalties (increased lead times, reduced quality or increased costs) 
 novelty or newness in requirement 
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 Equipment ( acquiring, investment) 
 Uncertainty 
2.5.6 Implications of the buyer-supplier relationship in the green supply chain 
Firms are increasingly facing challenges to moderate the risks (e.g. operational, reputational) 
which arise from unethical and unsustainable practices in their entire supply chain (Anne & 
Helen 2015). Previous research has placed strong emphasis on managing supply chain 
relationships to facilitate environmental initiatives through collaboration and supplier 
integration programmes for superior environmental performance (Seuring & Müller 2008; 
Gold et al. 2010; Klassen & Vachon 2003; Stephan & Robert 2006). This is because of 
growing evidence that supply relationships can lead to waste reduction through joint efforts 
and collaboration, environmentally sustainable innovation, economically attractive 
environmental solutions, and the adopting of environmental changes by developing new 
technologies (Florida 1996; Hall 2000; Matos & Hall 2007; Simpson & Power 2005). 
Hall (2000, 2001) states that cooperative customer-supplier relationships often lead to 
environmental performance improvements in both supplier and the customer firms. Geffen 
and Rothenberg (2000) mention that the involvement of suppliers is critically important in 
developing and implementing environmentally sound technologies in automotive paint 
production. Klassen and Vachon (2003) conclude that greater customer-supplier involvement 
triggers the attention of plant managers and encourages greater environmental investment. 
More recently, Grekova et al. (2016) studied 139 Dutch food and beverage companies 
regarding how environmental collaboration with suppliers and customers influences a firm’s 
performance. They found that environmental collaboration can stimulate focal firms both 
directly and indirectly in implementing more environmentally sustainable process that 
ultimately contribute to increased environmental performance. 
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In addition, relational capability is particularly important in managing customer 
environmental requirements. Holcomb and Hitt (2007) define relational capability as the 
ability to design contractual and informal mechanisms to share information, increase 
commitment and generate common goals between different entities. In the context of 
stringent customer environmental requirements, however, relational capabilities refer more 
specifically to ambidexterity in dealing with diverse customer environmental requirements 
differing by deadlines, substances etc. (Lee et al. 2014). For example, Kale et al. (2002) 
found that firms with a dedicated capability to manage inter-firm relationships generated 
substantially higher market value than firms without such capability. Stated differently, firms 
that systematically invest in developing the ability to manage inter-firm relationships 
consistently perform better than others that choose not to make such investments. 
A few recent studies particularly investigated buyer-supplier relationships in the context of 
transferring buyer environmental requirements along the supply chain, mainly to suppliers. 
For example, Lee et al. (2014) found that firms and their multiple tiers of suppliers responded 
in a number of ways to the green bullwhip effect which stems from buyer environmental 
requirements. They concluded and finally proposed that supplier response towards the green 
bullwhip effect depends on the relationship between buyer and supplier. Simpson et al. (2012) 
found that relationship-specific conditions such as ‘investment’ in buyer-supplier 
relationships influence suppliers to be more responsive to their buyers’ environmental 
performance requirements. 
Through reviewing the literature, it is evident that the dynamics of the buyer-supplier 
relationship have significant implications in responding to environmental requirements and 
also in the broad context of the environmentally sustainable supply chain. 
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2.5.7 Concluding remarks on relevant extant of literature 
From the discussion in Section 2.5.4.1, we can see that in many instances environmental 
requirements from customers may become stringent, e.g. when there is variety in 
environmental requirements from different buyers; when suppliers receive a requirement 
from a buyer for the first time; when suppliers need to invest specifically for those 
requirements. When these occur, it becomes difficult for suppliers to handle and address 
these requirements. The level of stringency may also vary from situation to situation (for 
detailed discussion, please refer to Section 2.5.4.1). However, to fully understand the 
implication of stringent requirements on supply chain, we need to know in which 
circumstances it becomes low and high. In the literature there is no comprehensive study that 
explores this question, and therefore, more research is needed for an holistic understanding of 
the concept of buyer stringent environmental requirements. 
Moreover, although there are some discrete examples of the consequences of environmental 
requirements discussed in the literature (such as the green bullwhip effect and relationship-
specific investment), a complete understanding of the implications of stringent requirements 
on supplier firms or along the supply chain is yet to be explored. The implication of buyers’ 
stringent environmental requirements could be two-fold; first, implication on performance 
and second, perception of stringency and management strategy adopted by suppliers. Because 
suppliers are under pressure to address environmental performance requirements, this 
pressure should have an impact in their performance outcomes. For instance, their 
environmental performance should be improved because of the environmental practices 
suggested by buyers, financial performance could be negative as huge investment may be 
involved, or even may be positive at times because better environmental performance may 
lead better economic performance in some instances. Therefore, more research is required 
actually to comprehend its implication on supplier environmental performances.  
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Another potential implication could be on the strategic aspect of the supplier firms. For 
example, a relevant question to be answered is when companies perceive requirements as 
stringent, what they do? How do they deal with this? In this regard, there are a few areas that 
could be explored, such as the implication of these requirements into a supplier’s planning 
strategy. Companies may need to adjust or change their current planning strategy to adopt 
new environmental requirements from customers. For instance, if a company is currently 
reusing 20% waste water but the new requirement is to reuse 100%, then they have to make 
significant changes in their planning strategy. Also, they may have to work on improving 
their current processes to meet the new requirements. For example, if the resultant carbon 
emission level is higher from the process, then they need to modify their process and 
operations, eventually helping them to meet new performance requirements. Furthermore, 
these changes might attract significant investment, which could be another implication of 
stringent buyer environmental requirements. The decision to invest is complicated as it can be 
transaction-specific or relation-specific which is of no use in other transactions (with other 
buyers). All these avenues demand further research to better comprehend the concept of 
customer environmental requirements and its implication on supplier firms. This research 
aims to fill this important gap in the literature by investigating the concept in detail. 
Another potential gap in environmental sustainability research is that most of the existing 
research is centred on a) the buyer perspective (see Sections 2.5.1 to 2.5.5), including the 
initiatives of big corporations for environmental innovation, different kinds of pressure from 
stakeholders, practice and performance requirements; and b) the operational perspective, 
including green practices to improve environmental performance from both buyer and 
supplier. The reason for the focus on buyer perspective might be due to the necessary 
compliance to laws and regulations in western countries where most of the buyers are from, 
and in consequence, very few studies address environmental issues from the supplier’s 
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perspective. To fill this gap, this research focuses on how supplier firms perceive 
environmental requirements from their buyers and how these requirements affect their 
performance. 
To address these gaps in the literature this research has formulated four research questions to 
be answered as follows: 
RQ-1: To what extent do stringent customer environmental requirements 
drive supplier environmental performance? 
RQ-2: How do stringent customer environmental requirements drive the 
environmental capability of suppliers? 
RQ-3: To what extent does the capability of suppliers facilitate the 
relationship between stringent customer environmental requirements and 
environmental performance? 
RQ-4: How does the buyer-supplier relationship influence the relationship 
between stringent customer environmental requirements and capability of 
suppliers? 
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2.6 Theoretical model development 
As mentioned previously in Section 2.5, there are four research questions formulated to 
answer the overarching research question, which seeks to explore the critical factors that 
determine the relationships between stringent requirements and environmental performance. 
Furthermore, the research aims to investigate the role of capability and buyer-supplier 
relationship in the relation between stringent environmental requirements and environmental 
performance. Key constructs used in this research are stringent buyer environmental 
requirements, supplier environmental capability, buyer-supplier relationship quality, and 
environmental performance. 
The research questions are underpinned by Transaction Cost Theory (TCE) and dynamic 
capability framework. Section 2.6.1 provides a quick overview of the research problem and 
Section 2.6.2 defines the constructs. Section 2.7 describes how these theories have been used 
to underpin the research framework. Finally, Section 2.8 describes the conceptual framework 
proposes hypotheses for further investigation. 
2.6.1 Summarising the research problem  
Literature shows that environmental requirements that stems from buyer organisations are 
becoming stringent in many circumstances. However, a comprehensive understanding of the 
concept of stringent customer environmental requirements is not obvious in the literature, and 
this is one of the objectives of this research. The study also aims to investigate a supplier’s 
possible strategies in response to the need to achieve desired performance requirements. 
2.6.2 Constructs defined 
2.6.2.1 Conceptualisation of stringent customer environmental requirements 
When firms receive any new requirements for which they are not completely prepared, it 
creates extra pressure or burden on them (Simpson, Power & Samson 2012). Much of this is 
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because of the diversity in environmental performance requirements and capabilities among 
firms (Simpson et al. 2012). For instance, the level of pressure varies greatly according to 
position (one tier over another), buying power, and organisational commitment (Lee et al. 
2014, Kassinis & Vafeas 2006). Therefore suppliers are obliged to manage the many 
perspectives and conflicting interests of their stakeholders, leading them to develop specific 
capabilities in order to ease these pressures (Rueda-Manzanares et al. 2008). 
Furthermore, in many instances large companies and corporations define their own 
requirements or standards as a result of their proactive-ness to improve environmental 
performance against that of their peers (Montiel & Husted 2009; Bansal & Roth 2000;  
Schaefer 2007). Such proactive initiatives result from greater environmental commitment 
(Bansal & Roth 2000, Sarkis et al. 2010), being under intense stakeholder scrutiny due to 
naturally being more pollutant (e.g. mine) (Delmas & Montes‐Sancho 2010), being under 
media focused,  the management standards that are narrowly defined and not perfectly fit 
with their capabilities (Simpson et al. 2012) and so on.  
Stringency arising from complexity: Although the general requirements or standards are 
well-known and easily understandable and communicable (Darnall et al. 2010; Delmas & 
Montes‐Sancho 2010), customer specific requirements (often major or lead customer) are 
logically not well established in the market and unfamiliar to suppliers. As a result, suppliers 
need to invest in developing their knowledge and physical resources devoted to a unique 
stakeholder (Jacobs, Singhal & Subramanian 2010; Rueda-Manzanares et al. 2008), which 
are of no or little value in other transactions. Because of limited technical capabilities, lack of 
financial and human resources, future risk of reduced return on investment (Darnall et al. 
2010; Delmas & Montiel 2009), suppliers may perceive these requirements as complex and 
difficult to address. This study proposes to term it as ‘stringency’. Figure 2.3 shows some 
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characteristics of stringent environmental requirements and how this varies according the 
dependency with their buyers. 
  
Requirements that are easy to understand, 
communicate by suppliers.
 Bulk or generic standards (e.g. ISO 14001)
 Other general/ standard requirements.
Requirements those are not known and not easy to 
understand by suppliers.
 Specific product based requirements (e.g. 
reduction of hazardous chemicals such as lead, 
Phthalates) 
 Specific targets such as meeting deadline.
Lead customer independent Lead customer dependend
              Low stringent requirements                                                                             High stringent requirements
 
Stringency arising from uncertainty: In the theory, uncertainty is generally defined as 
“unanticipated changes in circumstances surrounding an exchange” (Noordewier et al. 1990). 
It can be either ex ante environmental uncertainty (uncontrollable problems at the contract 
agreement stage such as unpredictability of the environment, technology, and demand 
volume and variety) or ex post behavioural uncertainty (e.g. performance evaluation, 
information asymmetry problems) (Grover & Malhotra 2003). 
In the context of this study, a well-known empirical example of environmental uncertainty is 
the Sony case where Dutch customs stopped 1.3 million PlayStations from being imported 
into Europe because the level of cadmium exceeded the new requirements imposed by 
environmental regulations (Lee et al. 2014; Carlton 2006). Another convincing example is 
that of Samsung SDI (Korea), a major first-tier supplier of electronic products, who receives 
requirements from different customers with different level of stringency and tighter timelines 
(Lee et al. 2014). Such unpredictability might be widespread, requirements from key 
Figure 2.3 The variation of stringency according to supplier dependency with lead customer 
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customers are diverse (Simpson et al. 2012), and the level of pressure varies form one tier to 
another (Lee et al. 2014). Thus organisations perceive these uncertainties as ‘stringency’. 
There might be other instances when supplier organisations may perceive requirements as 
stringent. For example, even though they dedicate specific assets to that particular buyer, lack 
of previous experience may create uncertainty over meeting new deadline or new product 
requirements. Uncertainty might also exist around how the changes will affect other customer 
orders, the quality of their work and the overall company performance. In addition, different 
customer organisations have different strategies to establish their environmental requirements, 
e.g. replace, negotiate, accommodate and collaborate (Lee et al. 2014). As requirement from 
key customers and suppliers have few response options to ‘meet or give up’ or collaborate, 
they might be uncertain of the best approach to take. 
On the other hand, behavioural uncertainty may arise in green-supply contracts due to the 
bounded rationality (e.g. distortion of information, limited information sharing and delayed 
understanding) of the actors in the supply chain. In particular, when frequent unanticipated 
contingencies cause a large amount of new information to overwhelm cognitive capabilities 
(Barnard & Simon, 1947), this can prevent from predicting future events in the exchange 
(Grover & Malhotra 2003; Lee et al. 2014; Weber & Mayer 2014). Because of organisations’ 
varying cognitive capabilities (e.g. environmental expertise, supporting administrative system, 
or networking), alignment of interpretation of change can vary widely between buyers and 
suppliers (Simpson et al. 2012; Lenox & King 2004; Brammer & Millington 2008). This 
problem has been conceptualised by Weber & Mayer (2014) as ‘interpretive uncertainty’ 
which seeks to understand how the exchange is influenced by differences in relational 
characteristics (i.e. the attributes of the parties relative to one another). In their article, Lee et 
al. (2014) state that Samsung SDI receives a variety of requirements from customers with 
respect to material stringency and tighter timelines, which in turn significantly link to their 
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relationship with their customers. This may drive interpretive uncertainty in green-supply 
contracts that could eventually lead to ‘stringency’. 
Because of the concept of stringency is new and has never been conceptualised in the 
literature comprehensively, I have used TCE theory to understand and explain this concept in 
a more rigorous manner. Section 2.6.2.2 explains TCE theory and how it has been used in this 
research. 
2.6.2.2 The role of Transaction Cost Economics (TCE) theory in understating stringency 
TCE theory focuses on how much effort and cost is required for two entities – buyer and 
seller – to complete an activity (economic exchange or transaction) (Williamson 1991). This 
theory was originally been proposed by Coase (1937) and later developed by Williamson 
(1975, 1985). Although the transaction cost lens has been widely used to gain insights into 
sociology, organisational theory, law, finance, information systems, and marketing literature 
(Barney 1990), the use of this theory in supply chain management within the Operations 
Management (OM) discipline is relatively limited (Anne & Helen 2015; Grover & Malhotra 
2003). In sustainable supply chain theory, compared to other theories such as RBV, 
stakeholder theory and institutional theory, TCE has been used less frequently (Anne & 
Helen 2015). According to Grover and Malhotra (2003), there are number of constructs in 
transaction cost theory, three of which are particularly important. They are asset specificity, 
uncertainty, and governance mechanisms or structures. 
TCE has been used in a number of environmental supply chain studies (Cruz 2008, 2009; 
Cruz & Matsypura 2009; Cruz & Wakolbinger 2008; Sheu et al. 2005; Yang et al. 2009). 
Many dimensions of this theory will help to investigate relationships, investments and 
organisational structure decisions in the environmental sustainable supply chain (Sarkis et al.  
2011). 
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TCE theory seems appropriate for understanding how the concept of stringency may arise 
and how it can affect performance. Specifically, two constructs of TCE, asset specificity and 
uncertainty, could capture the circumstances of the stringency concept very well. Asset 
specificity denotes the transferability of assets supporting a transaction. Highly specific 
investments are costs that have little or no value outside a specific exchange relationship 
(Fahian et al. 2014). These costs can be either in the form of human specificity (e.g. 
employee training may be needed to adapt to new environmental requirements from a 
specific customer) or physical specificity (investment in equipment and technologies to cater 
for the idiosyncratic needs of a buyer) (Grover & Malhotra 2003). As literature indicates 
(Sections 2.5.4 and 2.6.2.1), in many instances suppliers need to invest specifically for a 
particular buyer, an investment that cannot be used in other transactions. For example, 
because of one buyer, suppliers may need to purchase a new technology to remove a 
hazardous chemical from the process at a higher rate than that required by another buyer. If 
the supplier wants to do business with that buyer they must buy the technology, adding no 
value to their contracts with other buyers. Additionally, they may need to recruit a specialist 
to look after the process, a further investment. These issues are supported by the literature, 
where we can see that suppliers are forced to work within the frameworks of their buyers, and 
that they are forced to invest to meet these requirements that are of no use in other 
transactions. The asset specificity dimension of TCE could capture these circumstances 
where the environmental requirements from buyers could become stringent. 
The uncertainty dimension of TCE helps to explain the how uncertain environmental 
requirements from buyers contribute to the overall stringency of environmental requirements. 
We can see from the discussion in Sections 2.5.4 and 2.6.2.1 that there are a number of 
circumstances when uncertainty is created in a supplier’s business, particularly due to buyer 
environmental requirements. For example, when a supplier experiences variety in the 
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requirements from a buyer, it creates further complexity and an uncertain situation for them. 
Some requirements may be complex to implement and there may be risk of penalties from the 
buyer if not implemented. All of these requirements create uncertainty, which leads the 
supplier to perceive stringency. Furthermore, as discussed in Section 2.5.5, the quality of the 
buyer-supplier relationship has an impact on the requirement to become stringent. For 
instance, the governance structure of relationships (e.g. relational or transactional) contributes 
to customer environmental requirements becoming stringent. This research argues that the 
extent of buyer-supplier relationship (BSR) quality will influence whether and how much 
endeavour the supplier will make in response to stringent customer environmental 
requirements. For example, the extent to which a supplier will agree to develop their 
environmental capability (with respect to buyer requirements) depends on what types of 
relations they have with their customer. TCE provides a base for understanding the concept 
of stringent customer environmental requirements. Figure 2.4 summarises how TCE has been 
used in this research to understand stringency. 
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Transaction cost theory
Asset Specificity
Uncertainty
Use of buyer specific 
framework
Variety
Uncertainty
Complexity of implementation, 
Timeline
 Penalty 
 
2.6.2.3 Environmental performance 
Environmental performance has been defined and widely discussed in the literature from 
various perspectives. The multidimensionality of this construct is due to the multi-
dimensional nature of the living environment (e.g. quality of the air, water, land) (Lober 1996; 
Simpson 2012). Stead and Stead (1996) defined environmental performance as “the 
ecological results of an organization-wide commitment (or non-commitment) to preserve and 
protect the natural environment” (p.50). The International Standards Organization (ISO 1999) 
(ISO 14031: 1999 definition 3.7, see http://www.iso.org), however, defined environmental 
performance as the "results of an organization's management of its environmental impacts”. 
Kim (2012) defines better environmental performance as "less toxic releases in the natural 
environment," given they used EPA (Environmental Protection Agency) toxics release data to 
measure environmental performance. 
Figure 2.4: Stringency explained by TCE theory 
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I consider that environmental performance can be defined and measured based on either input 
(e.g. consumed natural resources) or output (e.g. discharged emissions). Studies in literature 
often use EPA toxic release data to represent output-based environmental performance. This 
study defines environmental performance as the requirement specific performance from 
buyers and uses measures such as (i) reduce solid and liquid waste, (ii) reduction of emission, 
and hazardous materials (iii) reduce the amount of raw materials and energy. 
2.6.2.4 The firm’s internal capability 
A firm’s internal capability is the mechanism through which performance goals can be met 
(Hayes & Wheelwright 1984; Melnyk et al. 2003). Day (1994, p.38) states that “capabilities 
are complex bundles of skills and accumulated knowledge, exercised through organizational 
processes that enable firms to coordinate activities and make use of their assets”. The terms 
‘capability’ and ‘resource’ sometimes overlap. A resource is something that a firm possesses, 
which can include physical and financial assets as well as employees’ skills and 
organisational (social) processes. A capability, in contrast, is something that a firm is able to 
perform, stemming from resources and routines upon which the firm can draw (Winter 2003). 
 Among the many,  previous organisational capability definitions can be broadly classified 
into three categories: a) the ability to perform basic functional activities such as plant layout 
and distribution logistics, which is termed as ‘static’ (Collis 1994); b) the ability of an 
organisation to learn, adapt, change and renew over time, which is known as ‘dynamic’ 
(Teece et al. 1997); c) a third category similar to ‘dynamic’, which is defined by Henderson 
and Cockburn (1994) as “the organizational abilities to deploy the firm’s resources and to 
develop new ones” and knows as ‘creative’ (Collis 1994). 
Basic capabilities are simple activities that simply ensure minimum standards for pollution 
control (e.g. focus on regulatory compliance or market practice) and are not for meeting the 
needs of unique stakeholders or producing improvement or innovation (Pagell & Gobeli 2009; 
 59 
 
Simpson et al. 2012). On the other hand, advanced capabilities (e.g. dynamic and creative) 
provide superior advantages such as reduction in pollution and resource use (Sharma & 
Vredenburg 1998; Jacobs et al. 2010). 
According to Schulze (1994), a firm’s dynamic capability is their ability to adapt and take 
advantage of the dynamic environment. Teece et al. (1997) define dynamic capability as the 
ability to integrate, build and reconfigure resources that affect a firm’s performance. Loasby 
(1998) argues that ‘managing capabilities’ is itself a capability” (p.139). This means that 
firms develop capabilities over time which eventually helps them to further improve and 
attain productive capabilities throughout the value chain. Researchers such as Helfat & 
Peteraf (2003) argue that dynamic capabilities are embedded within firms and consist of a set 
of specific and identifiable strategic and organisational routines. Previous researchers argue 
that dynamic capabilities are not only used to exploit existing resources and capabilities but 
also their ability to renew and develop their organisational capabilities to fit the uncertain 
environment (Teece & Pisano 1994; Teece et al. 1997). To produce a dynamic organisational 
capability, Zahra (2002) defined a set of organisational routines and processes by which firms 
acquire, assimilate, transform and exploit knowledge, which we call ‘absorptive capacity’. 
Relational capabilities include the ability to design contractual and informal mechanisms to 
share information, increase commitment and generate common goals between different 
entities (Holcomb & Hitt 2007). 
This study proposes that suppliers need to have dynamic capabilities to address the variety of 
complex and uncertain environmental requirements from their customers. Thus it will help to 
explain the role of capability in the relationship between stringent environmental 
requirements and environmental performance. 
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2.6.2.5 Buyer–supplier relationship quality 
Inter-firm relationships have been suggested in the literature as a critical means for 
developing a supplier’s production capability and performance improvement (Simpson, 
Power & Samson 2007). The buyer-supplier relationship is considered an important channel 
for communicating buyer requirements to suppliers and also in facilitating the sustainable 
development of production systems, the capability of suppliers, and as a complete supply 
chain (Simpson & Power 2005; Simpson et al. 2007; Nyaga, Whipple & Lynch 2010). Well-
managed supply chain relationships can offer improved operational performance outcomes 
and/or competitive advantage for the involved parties, although in open market transactions 
this is difficult to achieve (Dyer & Nobeoka 2000; Lamming 1993). The quality of 
relationships between buyer and supplier is therefore vital in implementing environmental 
practices and to achieving required performance. In this study, the literature on relationship 
quality (e.g. Dorsch, Swanson & Kelly 1998; Hennig-Thurau & Klee 1997; Achim et al. 2003; 
Wulf, Odekerken & Iacobucci 2001) indicates that this concept has been discussed and tested 
in various research contexts, and also the definition and operationalisation of relationship 
quality differs from one research to another. However, most of the authors discussed the 
concept of relationship quality as a construct that consists of several distinct but related 
components or dimensions. This study proposes that the relationship quality consists of five 
different but related dimensions, namely: (i) trust and information sharing (Benton & Maloni 
2005); (ii) adaptation (Fynes 2005); (iii) cooperation (Vachon & Klassen 2006); (iv) 
commitment (Fynes 2005) (v) long-time relationship commitment  (Nyaga et.al 2010). 
Trust has been defined as “the firm’s belief that another company will perform actions that 
will result in positive actions for the firm, as well as not take unexpected actions that would 
result in negative outcomes for the firm” (Anderson & Narus 1990, p.45) and is one of the 
most frequently cited dimensions of supply chain relationships in the literature. Trust has 
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been identified as a true partnership form of relationship (Sako 1992). This research assumes 
that supplier firms consider their buyer as a partner and feel that their buyers trust them and 
share important information related to environmental issues. 
In response to the needs of a specific buyer, supplier firms adapt their requirements and in 
turn buyers adapt to the capabilities of that supplier. Such adaptation involves investment in 
transaction-specific assets such as product/process technologies and human resources (Arora, 
Arora & Sivakumar 2016). Adaptation is therefore important in the supply chain relationship 
quality because it involves considerable involvement by one or both parties. These 
requirements or needs are important for conducting business for both parties in the contract 
and for increasing competitiveness in the market. 
Cooperation refers to situations where firms work together to achieve mutual objectives 
(Anderson & Narus 1990). The condition of cooperation is not the absence of conflict 
between firms; rather they should work proactively to achieve mutual goals. In this research, 
cooperation focuses on how buyer and supplier firms work together to reduce the 
environmental impact of their activities. 
Commitment can be explained as the willingness of parties in a contract to act on behalf of 
the relationship, and suggests an orientation in which firms focus on building relationship that 
will work in uncertain environments or when solving unanticipated problems (Gundlach et al. 
1995). Commitment is also associated with the duration or age of the relationship. In this 
research, commitment can be considered through the following example: if a supplier 
struggles to comply with a buyer’s code of conduct, the buyer would work with the supplier 
to find a solution, rather than simply switch to other supplier.  
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2.7 Theoretical underpinning 
Two theories have been used in this research to understand the constructs and underpin the 
relationship between the constructs described in the model. The use of TCE has been 
described in Section 2.6.2.2. Further, the use of Resource-Based View (RBV)’s dynamic 
capability perspective has been used to justify the relationship between stringent customer 
environmental requirements and environmental performance through a firm’s internal 
capabilities. 
2.7.1  Dynamic capabilities perspective 
The RBV orginated from strategic management and argues that resources and capabilities 
that are valuable, rare and inimitable form a basis of sustainable competitive advantage 
(Barney 1991). The RBV aims to explain the conditions by which firms may achieve a 
sustained competitive advantage based on their bundle of resources and capabilities (Barreto 
2010). Resources are considered as “stocks of available factors that are owned or controlled 
by the firm”, while capabilities refers to “a firms capacity to deploy resources, usually in 
combination, using organizational processes, to effect a desired end” (Amit & Scoemaker, 
1993). 
Based on the literature, two different views of RBV have been identified (Bromiley & Rau 
2016). The view of steady-state perspective focuses on a firm’s ability to gain and sustain 
competitive advantage. On the other hand, the focus of dynamic capabilities perspective is on 
a firm’s ability to adapt and take advantage of the dynamic environment (Schulze 1994). This 
research considers the dynamic capability view of RBV. The literature says that 
environmental  requirements from customers are changing frequently due to changes in 
business environment, and thus can be considered dynamic. The next section discusses what 
dynamic capability is and how it has been used in the context of this research. 
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RBV is considered to be essentially static in nature and inadeuate in explaining a firm’s 
competitive advantage in a changing environment (Priem & Butler 2001). However, Teece 
and Pisano (1994) proposed initially to fill that gap and later defined dynamic capability as 
“the firm’s ability to integrate, build and reconfigure internal and external competencies to 
address rapidly changing environments” (Teece et al. 1997, p.516; Teece et.al. 2007).  
Another widely used definition of dynamic capability by Zahra and George (2002) is that 
“dynamic capabilities are essentially change-oriented capabilities that help firms redeploy 
and reconfigure their resources base to meet evolving customer demands and competitor 
strategies.” 
Researchers advocate for dyanmic capability as it enables firms to renew their competencies 
to meet changing market requriments, and includes the ability to integrate, learn and 
reconfigure internal and external organisational skills and resources (Teece et al. 1997). 
Firms need dynamic capabilities to adopt the changes that happen in their business 
environment and dynamic capability enables firms to react to these changes in the market by 
developing and renewing their resources and organisational capabilities to achieve 
sustainable competetive advantage. (Winter 2003; Teece 2007). More recently,the dynamic 
capability view of RBV has been put forward by many  researchers to explain a firm’s 
competitive advantage in changing enviroments (Barreto 2010; Wu 2012)  
2.7.2  Relevancy of dynamic capability in this research 
RBV is appropriate for further understanding, analysis and explanation of our research 
problem. This is because RBV’s dynamic capabilities view provides guidance for 
understanding how internal firm capabilities can be developed to enhance competitive 
advantage in a dynamic environment. In this research, it has been explored in Section 2.6.2.1 
how environmental requirements from customers are changing very frequently and are 
considered as ‘dynamic’. This dynamic nature of the requirements indicates the importance 
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of having internal resource and capabilities that can handle unpredictable changes in the 
business environment. Figure 2.5 shows how the dynamic capability framework has been 
used in this research to underpin the theoretical framework. 
 
Dynamic capability framework
Stringency Capability Performance
 
This research argues that firms need to have dynamic capabilities in order to adopt stringent 
customer environmental requirements and so improve their environmental performance. 
Researchers such as Teece et al. (2007) states that in a dynamic market, dynamic capability 
renews a firm’s competencies and improves performance. Lee (2002) explains that firms can 
improve their performance and gain competitive advantage by coping with environmental 
challenges and by identifying and exploring opportunities. Rindova and Taylor (2002) states 
that dynamic capability is essential in order for firms to exploit opportunities and improve 
performance in evolving environments. These views in the literature reflect the value of 
dynamic capabilities in describing the role of a firm’s internal capability to improve 
performance in a rapidly changing environment, and have therefore been used in this study. 
  
Figure 2.5: Theoretical underpinning by dynamic capability framework 
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2.8 Conceptual framework and hypothesis development 
 
2.8.1 Customer environmental requirements and suppliers’ environmental 
capabilities 
The literature has explored the types of organisational capability that are related to customer 
environmental performance requirements. For instance, Sharma and Vredenburg (1998) state 
that strategic capabilities such as resources, executive level support, goals are significantly 
related to environmental performance improvement and to achieve specific company 
objectives. Researcher such as Klassen & Whybark (1999), Pil & Rothenberg (2003) and 
Hart (1995) state that operational capabilities such as continuous improvement philosophies, 
focused employee training and support (Shinichi & Joseph 2000) and innovation routines 
(Cordano & Frieze 2000) influence environmental performance. Lenox & King (2004) 
emphasise cognitive capabilities, which might include environmental expertise, supportive 
administrative systems and networking. 
 When firms face complex problems with lack of resources such as supporting information 
(knowledge) and experience, this may lead to decreased motivation and increased difficulties 
perceived by them (Davies & O'Callaghan-Platt 2008; González-Torre et al. 2010). A firm’s 
resources – particularly knowledge resources – provide unique capabilities, for example, 
cognitive capabilities, that allow them to understand the operational implications of acquired 
information (Cohen & Levinthal 1990). Thus, knowledge resources provide firms with an 
internal ‘know-how’ and allow them to understand the practical complexities of performance 
problems (Kogut & Zander 1992). Von Hippel (1989, p.4) defines ‘know-how’ as “the 
accumulated practical skill or expertise that allows one to do something smoothly and 
efficiently". A firm’s existing set of operationally validated knowledge drives its internal 
know-how (Lapré et al. 2000). Developing knowledge resources is a continuous process, 
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achieved through facing new problems, applying existing resources, and learning by doing 
(Hart 1995). In addition, a firm can improve its bank of relevant knowledge by offering 
appropriate education and training to its employees, and investing in knowledge and expertise 
development (Barney 1991; Sarkis et al. 2010). 
Environmental performance requirements from stakeholders such as waste reduction 
practices are greatly influenced by the knowledge base of an organisation’s employees 
(Rothenberg et al. 2001). For instance, researchers such as King (2002) mention that in shop-
floor environments the use of environmental specialists might be a vital source of knowledge 
regarding regulations and technologies. Simpson (2012) states that firms may struggle to deal 
with the complexities of an operational problem or may miss important opportunities to 
improve performance if the firm’s knowledge resources are nascent or non-existent. 
The pressure for environmental performance improvement is more intense nowadays, 
especially among large corporations (Bansal & Roth 2000; Darnall 2006; Delmas & Montes‐
Sancho 2010; Murillo‐Luna et al. 2008). Supplier firms must comply with new environmental 
regulations and standards required by their customer firms (Darnall & Sides 2008; Delmas & 
Montes‐Sancho 2010; Simpson et al. 2012). This causes supplier firms to develop operational 
capabilities beyond their existing capabilities. To address stringent requirements, suppliers 
develop new capabilities and emphasise collaboration with buyers for technical and 
managerial assistance e.g. environmental training, education, and technical support (Lee et al. 
2014). Thus it can be proposed that: 
Hypothesis 1: Supplier capability to meet environmental performance requirements is 
positively related to the ‘stringency’ of customer environmental requirements. 
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2.8.2 Capability and environmental performance  
It is generally believed that a firm’s capability plays the key role in successful environmental 
practices and sustainable operations (Bowen et al. 2001; Christmann 2000; Handfield et al. 
1997; Sarkis et al. 2011), without which the desired environmental performance cannot be 
achieved (Mollenkopf et. al. 2010; Porter and Van der Linde 1995). From the literature it can 
be noted that the internal environmental management capability of firms is critical for the 
success of implementing environmental practices to achieve the required performance 
requirements from customers (Corbett & Klassen 2006; Handfield et al. 1997; Lai et al. 2010). 
For example, capabilities such as the knowledge base of an organisation’s employees are vital 
in meeting the environmental performance requirements from stakeholders such as waste 
reduction practices (Rothenberg et al. 2001; Klassen 2001). 
A number of researchers specifically state that to achieve the desired environmental 
performance threshold, firms are required to have the necessary capabilities, especially for 
complex problems (target performance level, pollution prevention etc.), which may lead to 
decreased motivation and increased difficulties perceived by them (Davies & O'Callaghan-
Platt 2008; González-Torre et al. 2010). A firm’s knowledge resources may provide these 
unique capabilities. Simpson (2012) states that firms may struggle to deal with the 
complexities of an operational problem or may miss important opportunities to improve 
performance if their knowledge resources are nascent or non-existent. Knowledge resources 
provide firms with an internal ‘know-how’ and allow them to understand the practical 
complexities of performance problems (Kogut & Zander 1992). 
Furthermore, superior environmental performance can be achieved if the firm has the 
capability to exploit as well as preserve natural resources in its operating environment. Hart 
(1995) states that such capability is a skill-based resource of firms. He also suggests that 
firms learn skills through gaining experience from repeated practice, and develop their 
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technological knowledge with respect to their environmental management practices for 
achieving better performance. Meeting environmental requirements from buyers in turn 
improves their ‘green’ performance (Zhu & Sarkis 2004; Dubey, Gunasekaran & Ali 2015) of 
suppliers as well as of the whole supply chain, and these environmental performance goals 
are met by suppliers through developing relevant capabilities. Thus it can be posited that: 
Hypothesis 2: A supplier’s environmental performance is positively related to their capability. 
In this dynamic age, organisations have to cope with changes in environmental regulations, 
and cope with uncertainties and complexities in environmental performance requirements 
from stakeholders. An organisation’s dynamic capabilities (Winter 2003) may facilitate in 
absorbing these changes in their environment. In particular, four organisational capabilities –
knowledge acquisition, assimilation, transformation and exploitation – build on each other to 
form their Absorptive Capacity (AC) (Zahra & George 2002). This absorptive capacity is 
viewed by Zahra and George as a dynamic capability that influences a  firm’s ability to create 
and deploy the knowledge necessary to build other organisational capabilities. This study 
considers the firms may attempt overly complex environmental performance requirements to 
meet stakeholder demands, and that dynamic capabilities could capture the uncertainties and 
complexities around environmental performance requirements on top of the competitive 
advantage. Therefore it is proposed that: 
Hypothesis 3: A supplier’s environmental capability mediates the relationship between 
stringency of environmental requirements and environmental performance. 
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2.8.3 Customer environmental requirements and environmental performance 
Customer pressure has been recognised as one of the main drivers that may encourage 
suppliers to incorporate environmental practices into their management strategies, and 
eventually lead to increased environmental performance (Delmas & Montiel 2009; Simpson 
et al. 2007, Sarkis et al. 2010; Sarkis et al. 2011). Environmental requirements from 
customers such as meeting certification standards (e.g. ISO 14001) and specific targets (e.g. 
reducing material use and waste, recycling and remanufacturing) contribute to improving a 
firm’s environmental performance (Kassinis & Vafeas 2006; Yu & Ramanathan, 2015). 
As discussed in Sections 2.5.4 and 2.6.2.1, these environmental requirements from customers 
may become more stringent in many instances (e.g. stricter regulations, lack of capabilities, 
multi-tier supply chains). As general requirements such as management standards fail to 
achieve the desired environmental performance, more stringent environmental requirements 
have evolved (Murillo‐Luna et al. 2008; King 2001; Simpson et al. 2012). These 
environmental requirements from government agencies (through regulations or customers) 
force manufacturers to ‘build in’ better environmental performance, often through improved 
recyclability, re-manufacturability or the removal of toxic substances in processes or products 
(Stephan & Robert 2006; Lee et al. 2014). 
The role of the customer in supplier environmental performance improvement has been 
investigated by a number of researchers. For example, Lamming and Hampson (1996) state 
that by engaging collaborative dialogue with suppliers, customer firms will be better able to 
understand and improve the environmental impacts of their supply chains. Researchers such 
as Florida (1996), Geffen & Rothenberg (2000); Hall (2000, 2001) Klassen and Vachon 
(2003) extend and enrich this stream of research, but also provide support for a common 
conclusion that customers may be able to directly and indirectly improve a supplier’s 
environmental performance (Simpson, Power & Samson 2007). 
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Customers often force their suppliers to implement environmental practices such as 
introducing environmental friendly technologies and processes, adopting standards, and 
developing eco-design, and thus to improve their environmental performance (Simpson, 
Power & Samson 2007; Sarkis et al. 2010; Su‐Yol 2008). Depending on the specific 
circumstances, customer environmental performance requirements may vary, and may be 
more or less stringent (Lee et al. 2014), ultimately affecting supplier environmental 
performance. Through reviewing the literature, it can therefore be assumed that the 
‘stringency’ of customer environmental requirements impacts directly and indirectly in many 
aspects of supplier firms’ environmental performance (e.g. waste reduction, integration of 
cleaner technologies in the process, treating waste in a greener way by recycling, re-using, 
remanufacturing if their buyer ask). This could act as a driver of green practices and provide 
a platform for a collaborative relationship between buyer and supplier through the 
implementation of environmental practices. Eventually all of these should have a significant 
impact on a suppliers firm’s environmental performance. Thus it can be posited that: 
Hypothesis-4: A supplier’s environmental performance is positively related to the ‘stringency’ 
of the buyer’s environmental requirements. 
2.8.4 Influence of buyer-supplier relationship quality 
Most buyer-supplier relationships follow the same basic principle whereby performance 
targets are specified by customers and suppliers are required to meet them (Simpson & Power 
2007). In the green supply chain literature, the buyer-supplier relationship is indicated as a 
means of improving capability through the joint development of collaborative programmes, 
processes, materials, training and other solutions to environmental issues (Simpson et al. 
2007; Sarkis et al. 2010 2010; Green et al. 2000). Previous researchers argued that better 
supply chain performance can be achieved through tactics (joint forecasting, collaborative 
planning etc.) that are based on good buyer-supplier relationships. Hall (2000) points out that 
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such relationship plays a crucial role in easing the pressure on suppliers during the transfer of 
environmental requirements, and also in stimulating positive environmental change within 
the supply chain. Lee & Klassen (2014) indicate that some factors contribute to become 
environmental requirements as stringent such as insufficient coordination between supply 
chain partners and cognitive capabilities such as bounded rationality and opportunism, 
rationing and short gaming. They also state that supplier response to buyer environmental 
requirements is dependent upon the characteristics of the buyer-supplier relationship. 
Possible remedies they suggest include frequent communication between supply chain 
partners to reduce uncertainty, better coordination and collaboration, which all are common 
enablers of the buyer-supplier relationship. To be specific, the quality of the buyer-supplier 
relationship (including trust and information sharing, adaptation, cooperation, commitment 
and long-time relationship commitment) plays a significant role in a supplier’s environmental 
capability development. For example, if buyer firms share the latest information about 
environmental requirements with their suppliers and have trustworthy relationships with them, 
then their supplier firms will be motivated to develop their capability with respect to the 
buyer’s environmental requirements. Thus it can be posited that: 
Hypothesis 5: The buyer-supplier relationship quality positively impacts the supplier firm’s 
environmental capability development. 
Hypothesis 6: The quality of the buyer-supplier relationship moderates the relationship 
between stringent customer environmental requirements and the supplier’s environmental 
capability development. 
The conceptual model for this study is presented in Figure 2.6. 
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Figure 2.6: Conceptual framework of stringent buyer environmental requirements and 
environmental performance 
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2.9 Summary 
 
This chapter identified an extensive amount of research in the literature on environmental 
sustainability in supply chain, and specifically the extent and consequences of environmental 
requirements from buyers in the supply chain. Some of the previous research mentioned 
about a few circumstances of stringency but evidence based research on this concept is very 
limited. The discussion of stringency in this chapter was based upon the sustainable supply 
chain literature, and the review determined that there was a lack of clarity around the idea of 
stringency in the literature, regarding the definition as well as its dimensions. It has been 
proposed that stringency is comprised of seven dimensions, and total of six hypotheses have 
been proposed to describe the relationship between stringency, buyer environmental 
requirements, supplier environmental capability, the buyer-supplier relationship and supplier 
environmental performance. The next chapter presents a methodology for the validation of 
these proposed relationships and describes the procedure adopted.  
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3.1 Chapter overview  
This chapter presents the details of the research design and methodology used to conduct this 
research. It starts with an overview of empirical research and the research paradigm for this 
study. Afterwards, it discusses the rational for the chosen research design, followed by a 
detailed discussion of the quantitative research method employed. There are four sections in 
this chapter by which the research method has been described. They are: (1) overview of the 
empirical research, (2) research paradigm, (3) design for the survey study, and (4) 
methodology for the quantitative analysis. 
3.2 Overview of the empirical research 
Empirical research is a field-based study that uses original data gathered from the real world 
by using a qualitative or quantitative method (Edmondson & McManus 2007; Flynn et al. 
1990). Empirical research is considered highly risky compared to the studies that use 
mathematical modelling or laboratory simulation experiments. This is because not only does 
it require more financial resources for data collection, but also carries the possibility of low 
response rate (Chase 1980). 
Empirical research is vital to the development of knowledge in operations and supply chain 
management which is embedded in the empirical universe (DeHoratius & Rabinovich 2011). 
It is grounded in practice and not only provides valuable insights into supply chain 
management but also able to make theoretical contributions, which is “only possible when the 
researchers understand the empirical phenomenon” (DeHoratius & Rabinovich 2011, p.371). 
The empirical research journey is a challenging process but the potential contribution is 
motivating. For example, limited time for data collection, data sampling constraints and the 
variations in real-life settings make it difficult to achieve a good fit between data and 
theoretical contribution (DeHoratius & Rabinovich 2011; Edmondson & McManus 2007). 
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3.3  Research paradigm 
The fundamental beliefs and assumptions are essential for every research activity to guide 
and administer properly (Mertens 2007). These principles and assumptions are pertinent to 
ontology which can be termed as the existence and nature of reality; epistemology is referred 
to as the perceived relationship with the object being investigated. The methodology is 
referred to as the process and means of knowing the object. These fundamental principles (i.e. 
ontology, epistemology and methodology), are together referred to as research paradigm 
which guide, inform and shape how a researcher sees the world and acts accordingly (Guba & 
Lincoln 2005, 2000). It is important for the researcher to declare their ontological, 
epistemological and methodological stance used in the research, as their paradigmatic stance 
will define a position from which to interpret the meaning of the research results. 
Ontology is mainly deals with the nature of reality. It essentially shed light on the question of 
what is considered as real and  the process of knowing whether something is real (Guba & 
Lincoln 2005). Ontologically, it is possible that a researcher take a standpoint of the 
phenomenon that is being studied has an objective reality independent of the researcher’s 
method of inquiry. Also, researcher can assume that it has a subjective and malleable reality 
that exists only through human action. From ontological perspective objectivist view assumes 
that even prior to human cognitive process, social and natural reality has an independent 
existence themselves. On the other hand, Subjectivist ontological view considers that what is 
taken to be reality is an output of the human mind (Johnson & Duberley 2000). 
Epistemology is referred to as the philosophy of acquiring knowledge about reality. The 
emphasis is on the relationship between the researcher (knower) and the researched (the 
would-be known) about which empirical data are collected (Orlikowski & Baroudi 1991; 
Guba & Lincoln 2005). A researcher’s interaction with what is being researched will depend 
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on his epistemological view. The epistemology essentially looks for objectivity when 
producing something as knowledge; that is, whether a researcher should be close to the 
researched or should be neutral regarding what is being researched. An objectivist 
epistemology assumes the likelihood of a theory; therefore, in this view, knowledge is 
considered constructed through hypothetico-deduction reasoning, which is assumed non-
value laden. On the other hand, knowledge is created by following a value-laden non-
hypothetico-deduction reasoning in subjectivist viewpoint. 
Methodology is the approach of conducting empirical research for knowing or exploring a 
phenomenon (Orlikowski & Baroudi 1991; Guba & Lincoln 2005). It is more with the 
strategic approach than the specific data collection and analysis methods and techniques 
employed. A methodology can be qualitative, quantitative or mixed-method depending on the 
approach in conducting research. 
Three major paradigms can be identified based on the position of the researchers on these 
three components, they are– positivism, interpretivism and critical realism (Carlsson 2005; 
Guba & Lincoln 2005; Myers 2008). Table 3.1 provides a summary of the assumptions of 
these three research paradigms. 
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Table 3.1: Different research paradigms (Adapted from Carlsson 2005; Guba & Lincoln 2005; 
Myers 2008) 
 Positivism Interpretivism Critical Realism 
Ontology Naïve realism: a ‘real’ 
objective reality, able 
to be captured 
perfectly. Experience is 
taken to be objective 
and real, value free, 
testable and 
independent of 
theoretical 
explanations 
Relativism: socially co- 
constructed multiple 
realities. 
Experience is subjective 
and value-laden. The data 
are not detachable from 
theory because what counts 
as data are determined in 
the light of the theoretical 
interpretation of 
individuals. 
Critical realism: ‘real’ 
reality, but only able to be 
captured imperfectly and 
probabilistically The real 
reality cannot be perfectly 
measured. 
Epistemology Objectivist or etic 
(outsider’s point of 
view). Theories are 
held to be artificial 
constructs or models 
yielding explanation 
following the process 
of hypothetico-
deductive logic.  
Generalisations are 
derived from 
experience and are 
independent of the 
investigator, his or her 
methods and the object 
of study. 
Subjectivist or emic 
(insider’s point of view). 
Theories are mimetic 
reconstructions of the facts 
themselves following the 
process of inductive logic 
and the criterion of a good 
theory is an understanding 
of meanings and intentions 
rather than deductive 
explanation. 
Generalisations derived 
from experience are 
dependent upon the 
researcher and his or her 
methods. 
Non-positivist, but 
acknowledges both the etic 
and emic views. 
Methodology Quantitative. 
Experimental and 
rigorously defined 
survey methodology. 
Hermeneutical/dialectical 
qualitative methodology 
Rejects methodological 
individualism and supports 
use of methods from both 
positivism and 
interpretivism. 
 
Whether a researcher will be an independent observer or part of the researched subject 
depends on his/ her paradigmatic stance. This stance also restricts the nature of the research 
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questions posed, which essentially determines the relevant research strategy and what would 
be the methods of evidence collection, analysis and interpretation. 
To follow the positivist paradigm a researcher need to act as an independent observer 
however, in other two paradigms the researcher can be recognised as an essential part of the 
investigation. The objective of the positivism paradigm is to generalise the theory based on 
empirical findings. This generalisation is usually valid and reliable. In positivist paradigm it 
tests, extends, falsifies or verifies theory, and formulates research questions in terms of 
deductive reasoning (Orlikowski & Baroudi 1991; Myers 2008). The objective of 
Interpretivist paradigm is to understand and explain the phenomena. Interpretivism suggests 
that people’s experience is essentially context-bound. ‘Why’ and ‘how’ questions are 
frequently asked in this paradigm, which are amenable to the hermeneutical interpretation of 
qualitative data (Orlikowski & Baroudi, 1991; Guba & Lincoln, 2005). Critical realism, has a 
similar ontological stance to positivism and similar epistemological stance to interpretivism. 
It looks for underlying structures and mechanisms to understand and develop within a 
phenomenon while poses questions to be answered using both positivism and interpretivism 
methods (Carlsson 2005; Creswell 2009). 
The current study was informed and guided by the positivist ontological and epistemological 
assumptions for the following reasons: 
a. This research aims to develop and validate a theoretical model consisting of testable 
hypotheses to evaluate the effect of stringent buyer environmental requirements on 
firms’ environmental performance. Burgess, Singh & Koroglu (2006) classify supply 
chain research as positivist when there is evidence of formal propositions, quantifiable 
measures of variables, hypothesis testing and the drawing of inferences about a 
phenomenon from the sample to a stated population. As discussed in Chapter 2, the 
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theoretical model in this study is based on perspectives and theories drawn from the 
environmental sustainability, environmental performance, environmental capability, 
and buyer-supplier relationship literature. The study follows a deductive method of 
reasoning in order to confirm and extend previously stated hypotheses regarding 
stringent environmental requirements and its effect on firms’ environmental 
performance. This is an essential characteristic of the positivist paradigm. 
b. Secondly, this research aims to investigate the phenomenon of stringency affecting 
firms’ environmental performance. A number of key constructs and the theory-based 
links among those constructs are identified. Data on those constructs needed to be 
collected from firms so that the research model (described as a set of hypotheses) 
could be tested. The researcher’s role was to interpret the analysis results against the 
hypotheses with little interference to the data. These aspects of the research are in line 
with the ontological and epistemological stance of the positivist paradigm. 
c. Thirdly, the researcher subscribed to the positivist assumptions that the researcher 
and reality are separate and that results should be replicable regardless of who 
conducts the research (Creswell 2009). 
d. Fourthly, the researcher’s previous research experience and training involved 
quantitative methods and procedures along the positivist paradigm. This is also in 
keeping with the fact that positivist research is the dominant perspective in SCM 
research (Burgess et al. 2006; Croom, Romano & Giannakis 2000). 
Therefore, ontologically the researcher believes that the effect of stringency on firms’ 
environmental performance could objectively be measured independent of the researcher and 
the instrument used in this research, and could be tested empirically using statistical analysis. 
Epistemologically, the researcher believes that the researcher and researched object 
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(stringency perceived by supplier firms) are independent. The method and approach 
undertaken by the researcher allows him to investigate the phenomenon of stringency without 
exerting any influence over them or being influenced by them. 
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3.4 Research process 
A systematic process has been applied in the research process to obtain rigour and 
consistency of research elements (Flynn et al. 1990). As shown in Figure 3.1, the process 
started with establishing a theoretical foundation, upon which a research method was selected. 
Then an appropriate data collection method was chosen under a framework. The next stage 
was implementing the research design and data analysis. Finally, research results are 
communicated through publication. 
Figure 3.1: A systematic approach for empirical research 
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To establish a theoretical foundation is the first step in the research process. Previous 
research works in literature and research questions were considered in this stage. Empirical 
research is generally used to build or test theory (Flynn et al. 1990). The objective of theory-
building studies is to propose new sets of relationships, hypotheses or propositions though 
observations. However, theory-test studies mainly conduct tests for the hypothesis or 
proposed relationships based on theoretical assumptions. 
3.5 Research design 
Research design is the framework for the collection and analysis of data (Bryman 2004). 
According to the nature of data collection, research design can be classified as qualitative, 
quantitative and mixed (Creswell 2009). Further, a research method is defined as a 
“technique for collecting data” (Bryman 2004) that can be associated with different research 
designs. 
In this study, quantitative research design is applied. Although quantitative data in a survey 
might not capture reality in fullness, however, the hypotheses that have been developed based 
on theoretical predictions are tested through empirical study, and quantitative research is best 
suited to this form of enquiry (Bryman 2004; Creswell 2009). The proposed research design 
is shown in Figure 3.2. 
Figure 3.2: The proposed research design – quantitative methods 
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After selecting the research design, the next step is to select research methods. According to 
Brymen (2004) a research method is defined as “a technique for collecting data” (p.27). It is 
important to note that a research method can be associated with different research designs. 
For instance, a questionnaire can be administered in both a survey and a case study. The 
popular data collection methods are: interview, survey, observation, and historical archived 
data analysis. Implementation is followed by the selection of appropriate research methods. 
The data collection stage is followed by analysis and interpretation of results. There are a 
variety of data analysis techniques, used depending on the method of data collection. The 
most commonly used data analysis techniques in operations and supply chain research are: 
• descriptive statistics that make the data more intelligible, with the measures of mean, 
median, frequency distribution, and standard deviation etc.  
• bivariate correlations that explore the relation between two variables 
• iii) factor analysis and other multivariate analysis used in the case of two or more sets 
of variables 
• iv) Structural Equation Modelling (SEM), recommended when more variables are 
involved and the relationship structures are more complex 
The purpose of this study is theory-testing: six hypotheses have been developed based on 
theoretical assumptions, and these hypotheses are tested by using the data collected. As 
mentioned earlier, this research used quantitative research design and survey methods for 
data collection. It started with developing a questionnaire from a literature review, followed 
by a pre-test. Afterwards, the questionnaire was administered to 106 companies for a pilot 
test and 55 responded. Based on the results of the pilot test, the questionnaire was revised and 
finalised for a large-scale final survey. The proposed research design is shown in Figure 3.2. 
The detail of these procedures will be described in Section 3.6. 
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3.6 Survey design 
A survey design studies a population sample to provide a quantitative description of the 
attitudes or opinions of that population (Creswell 2009). A standard format for the design of a 
survey is outlined by Creswell (2009) that includes four key steps. It starts with stating the 
rationale for choosing survey research, which may include the purpose of the survey research 
and why survey research design is best suited to the study. The next step is to state the nature 
of the survey research (which should include whether the design is cross-sectional or 
longitudinal), and the data collection method that will be used in the survey. The third step is 
to develop a survey instrument and identify the population and sample. Administering the 
survey is the final step. The rational for choosing a survey design in this study has been 
discussed in section 3.5. The other steps of survey research design will be discussed in the 
next section. 
3.6.1 Nature of the survey research 
 
As mentioned in section 3.5, survey research has been selected as the research design for this 
study. Generally, the purpose of survey research falls into three categories: descriptive, 
exploratory and confirmatory (Forza 2002; Rungtusanatham et.al 2003). Exploratory survey 
is suitable for investigating a phenomenon in the early stages of research, mainly to discover 
preliminary evidence of associations that can be used as basis for more advanced study. 
Descriptive surveys normally offer a ‘snapshot’ of the current state of certain phenomenon. 
They are not used to test theory or build theory but provide useful information for those 
studies. Confirmatory surveys are generally used for theory testing; hypotheses have been 
developed and are required to have empirical evidence. In this study, since the purpose is to 
test theory and the six hypotheses that have already been developed, this is confirmatory 
survey research. 
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The definition of survey research is given by Bryman (1989) as “the collection of data on a 
number of units and usually at a single juncture in time, with a view of collecting 
systematically a body of quantifiable data in respect of a number of variables which are then 
examined to discern pattern of association” (p.104). As a piece of survey research, this study 
complies with the features of standard survey search mentioned by Robson (2002), especially 
in the following aspects: 
 A fixed-quantitative research design has been used and a questionnaire used as the 
data collection method. 
 The results of the research are to be generalised to a broader population as the data 
was collected from a representative sample. 
 The data was collected at a single point of time (cross-sectional design). 
 The study makes associational inferences. 
Self-completion questionnaires have been used in this study to collect quantitative data. In 
management research, these are often used and the questionnaire is a popular data collection 
method. Questionnaires are “highly structured instruments composed of pre-set standardised 
questions” (Tharenou et al. 2007, p.102), selected in this study due to their high level of 
structure, and the fact that they are the most suitable method for collecting large standardised 
data to test hypotheses (Robson, 2002; Tharenou et al. 2007). The process of questionnaire 
completion was as follows: questionnaires were sent to respondents by a drop-off/collect 
method, respondents filled in the questionnaire by themselves, and the questionnaires were 
collected by the researchers. This method is comparatively cheap and easy to administer, and 
is extremely efficient when large amounts of data are needed at a relatively low cost (Robson 
2002). 
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The theoretical foundation of this research has been discussed in Chapter 2 and the 
methodological rigour of this study will be followed at each step of the process and discussed 
in the subsequent sections of this chapter. 
3.6.2 Development of construct measurements 
As mentioned in Section 3.5, this is a theory-testing study and six hypotheses have been 
developed already based on theoretical predictions (see Chapter 2). It is now necessary to 
transform these theoretical constructs into observable measures in order to complete the 
translation of the theoretical domain to the empirical domain (Forza 2002). 
3.6.2.1 From theoretical domain to empirical domain 
A construct is defined as “a conceptual term used to describe a phenomenon of theoretical 
interest” (Edwards & Bogozzi 2000, p.157). A construct serves as a verbal surrogate for a 
phenomena, as it exists independent of the interpretation of the research. So, a construct 
exists as a theoretical language and is an abstract term (Tharenou et al. 2007). A measure is 
defined by Edwards and Bogozzi (2000) as “a quantified record, or datum, taken as an 
empirical analogy to a construct” (p.156). If someone wants to employ a construct in 
quantitative research it needs to be measured (Bryman 2004). For this reason, a construct is 
often called a ‘latent’ or ‘unobserved’ variable, whereas a measure is an empirical 
represented value of a construct (Tharenou et al. 2007). 
Construct operationalisation is the process used to develop a measure where at least one 
indicator or several indicators are needed to stand for the concept (Bryman 2004). An 
indicator is defined as an observation of the presence of a construct (Babbie 2010). To 
capture all the dimensions of a construct, a single indicator might be inadequate and may 
have poor statistical attributions such as low validity (Flynn et.al. 1990; Tharenou et al. 2007). 
 87 
 
Therefore, multi-indicator measures are the most preferred and widely used method in 
management research (Tharenou et al. 2007). 
When a construct is composed of multi-indicator measures, several indicators are joined in a 
composite measure to represent the construct. Hair et al. (2010) argue that multi-indicator 
measures provide a more well-rounded perspective of a construct and present a construct with 
different facets. Furthermore, multi-indicator measures have better reliability and validity, 
which is a prime concern for any quantitative research (Tharenou et.al 2007). 
Theoretical discussion in this study involves four domains: customer requirements, 
environmental performance, capability, and the buyer-supplier relationship. Based on 
theoretical domains there are also four constructs in this study: customer environmental 
requirements, firms’ internal capabilities, environmental performance, and the buyer-supplier 
relationship. The operational explanations of these constructs are discussed in the following 
section. 
3.6.2.2 Operationalisation of constructs 
This section describes how each of the variables of this study have been operationalised. 
Some measurements of the constructs have been developed by reviewing extensive literature 
related to green and sustainable supply chain contexts. The Likert scale has been used to 
operationalise the constructs and is the best possible scale to measure the latent variable 
(Clason & Dormody 1994). The seven-point Likert scale, ranging from 1 (strongly disagree) 
to 7 (strongly agree) has been adopted in this study to measure the constructs. 
The main reason for adopting the seven-point Likert scale was to capture the variability 
among respondents and to have a better approximation of the normal response curve (Cooper 
& Schindler 2008). In addition, multi-item constructs have been used to ensure a complete 
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evaluation and minimisation of measurement bias (Podsakoff et al. 2003). Five to seven items 
have been used for each construct, leading to 26 items in total in the questionnaire. 
There are four constructs in this study, namely: stringent customer environmental 
requirements, firms’ internal capabilities, environmental performance and the buyer-supplier 
relationship. Seven items measure stringent customer environmental requirements, in 
particular measuring newness in environmental requirements from customers, uncertainty in 
terms of meeting deadline, specifications, uniqueness, and penalties. The environmental 
performance construct is assessed by seven items which are mainly focused on three areas (i) 
waste prevention before it occurs, (ii) waste reduction and recycling that arises from end-
processes, and iii) more efficient use of material resources. A firm’s capability is measured 
by seven items in several areas, including knowledge resources (environmental expertise), 
technologies, and programmes for capability development. The buyer-supplier relationship 
quality is measured by five items in the area of investment, relational contract, collaboration, 
and information sharing. 
The measurement of the constructs for the survey has been developed based on several 
previous studies such as Lenox and King (2004), Lapré et al. (2000), Sarkis et al. (2010), 
Simpson (2012), and Simpson et al. (2007) and presented in Table 3.2. 
Table 3.2: Measurement of items used for each construct  
Constructs Measures Supporting 
literature 
Customer 
environmental 
requirements 
In the last 12 months our organisation: 
• Received environmental requirements from buyers 
that did not experience before.  
• Received environmental requirements from buyers 
to fulfil within shorter period. 
• Had to remove the hazardous material (e.g. lead, 
phthalates) from the process beyond routine 
practices. 
• major buyer would withhold our supply contract if 
 Simpson 
et.al. ( 2007) 
Lee et al. 
( 2014) 
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Constructs Measures Supporting 
literature 
we do not meet their environmental requirements.  
• Received and asked to implement environmental 
requirements for which skills and expertise are not 
available. 
• Received the environmental requirements from 
major buyer(s) that are not required by other buyers. 
• Has dedicated significant budgets to attend the 
environmental requirements from major buyers. 
Environmental 
performance 
Over the last 12 months, our organization- 
• Reduced the amount of raw materials needed to 
manufacture the ordered products 
• Reduced total amount of solid wastes significantly 
(e.g. waste fabrics, trims, accessories, etc.) 
• Reduced total volume of liquid wastes significantly. 
(Waste water, liquid results from dyeing, printing 
etc.) 
• Reduced our total energy usage/consumptions (e.g. 
gas, electricity etc.) 
• Reduced the use of hazardous/toxic materials in 
production processes and in raw materials/products 
• Improved our enterprise’s environmental status 
• Decreased frequency for environmental accidents 
Simpson 
( 2012) 
 
Capability • We have environmental specialists working at our 
firm.  
• We have information on state-of-the art technologies 
related to environmental practice.  
• We regularly train our employees to acquire 
knowledge on environmental issues.  
• Our organization has developed additional skills and 
expertise to fulfil one of our major buyer’s 
requirements in last year.  
• In our firm, we can quickly respond to the changes 
of our largest buyer’s environmental requirements 
due to changes in environmental regulations etc.  
• We thoroughly maintain and communicate relevant 
environmental knowledge across the units 
(departments) of our organization.  
• Our employees are capable of using their expertise 
to solve complex environmental requirements from 
our buyers.  
Lichtenthaler, 
(2009) 
Simpson 
2012 
Buyer-supplier 
relationship 
• Our largest buyer is like a partner of our firm and 
shares important information regarding 
environmental issues.  
Nyaga,et.al 
2010 
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Constructs Measures Supporting 
literature 
• Our largest buyer has invested resources (providing 
training, expertise) in our firm enabling us to 
comply with their code of conduct.  
• We work together with our buyer to reduce the 
environmental impact of our activities.  
• If we struggle to comply with buyer’s code of 
conduct, our largest buyer would work together to 
find a solution rather than simply switch to other 
suppliers. 
• We expect the business relationship with this 
customer will continue for mid-long term contract. 
. 
Vachon & 
Klassen 
(2006) 
Simpson 
2008 
3.6.2.3 Questionnaire Layout 
As explained in Section 3.6.2.1, the questionnaire is the most widely used data collection 
technique in the survey method. Survey method is good for exploratory research which 
requires a large number of open-ended questions, but it works with standardised questions too 
(Saunders, Lewis & Thornhill 2009). In particular, it is highly effective for gathering data 
from large samples (McCelland 1994). 
The questionnaire used in this study consists of two main parts and six sections. The first part 
consists of four sections with each section containing measurement items for each construct. 
The second part is mainly demographic, the first section containing company profile 
information and the second section describing the respondents’ profile. The respondents are 
asked to tick their responses based on a seven-point Likert scale, as discussed in previous 
sections. The total estimated time to complete the questionnaire is 20-25 minutes. 
In addition to the main body of the questionnaire, a cover letter was been attached for 
respondents’ reference. This cover letter included important information such as the purpose 
and objective of the study, ethics approval and contact information. Further, a participation 
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information and consent form (PICF) was attached to the questionnaire to explain the 
importance of participation in the research and the assurance of respondents’ anonymity. 
3.6.3 Research setting: profile of the Bangladesh ready-made garment industry 
The apparel industry of Bangladesh started its journey in the 1980s and has boomed into a 
$29 billion dollar a year industry now refer to Figure 3.3 (BGMEA 2016; EPB 2016). It is 
now the single biggest export earner for Bangladesh. With the majority of production 
destined for American and European markets, Bangladesh’s ready-made garment industry 
now accounts for approximately 81% of the total export earnings of the country which is 
shown in Figure 3.4 (BGMEA 2016). This has led the Bangladesh RMG industry to its place 
as second only to China as the world’s largest apparel exporter, with a value of over $28.09 
billion in the 2015-16 financial year (BGMEA 2016; Accord 2015). 
Figure 3.3: Bangladesh total RMG exports 
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Figure 3.4: RMG's share of BD's total exports (%) 
 
 
Ready-made garments is the largest manufacturing sector in Bangladesh, employing 4.million 
direct employees and operating 4,328 companies (BGMEA 2016). Another 15 to 20 million 
are employed in sectors indirectly benefiting from the industry (EPB 2016). The main 
destinations of RMG products from Bangladesh are EU countries, the USA, Canada, Japan 
and Australia which is shown in figure 3.5. 
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Figure 3.5: Major destinations of Bangladesh RMG exports 
 
Because of strict regulations in destination countries, Bangladesh’s RMG industry is facing 
intense pressure from buyers to meet social and environmental compliance requirements. 
After several tragic incidents in Bangladesh, such as the Rana Plaza bulilding collapse and 
the Tazrin Fashions fire in 2013, this pressure has been drastically increased. In response, 
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(Leadership in energy and environmental design) platinum certified with highest ratings. The 
seven factories from Bangladesh in the top ten are:, Envoy Textiles, Remi Holdings, Plummy 
Fashions Limited, Vintage Denim, SQ Birichina, SQ Celcius, Genesis Washing, and SQ 
Coleblens ( Prothom-Alo, 4 Dec 2016). 
Bangladesh has a total of 32 green factories that achieved LEED certification from the US 
Green Building Council (USGBC) for their green practices until October 15, 2016 and 
another 100 green factories are under construction (Prothom-Alo, 5 Oct 2016). These green 
factories have less carbon emissions, higher production, and less usage of gas, electricity and 
water compared to other factories. 
3.6.4 Sample design 
Designing a good sample is critical in order to generalise the study results of a sample to the 
population, as well as in employing appropriate statistical techniques for data analysis (Forza 
2002). The sample is a segment of the population selected for investigation, while the 
population of a study is a group for which conclusions can be drawn (Bryman 2004). Due to 
the limitations of time and cost, it is nearly impossible to observe all the members of a 
population of interest, and so a sample is needed for the majority of survey research. 
A representative sample has the same distribution of characteristics as the population. 
Probability sampling is normally used to achieve a representative sample in large-scale 
surveys and random selection is the key to this process (Flynn et al. 1990; Forza 2002). In 
random selection, every element has an equal chance of being selected, and two important 
features of this process are that: i) it is supported by probability theory which is the basis for 
generalisation of the results and ii) the process can erase the risk of potential bias being 
brought into the sampling process by the researcher consciously or unconsciously (Babbie 
2010). 
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The basic types of probabilistic sample include simple random sampling, systematic sampling 
and stratified sampling. In a simple random sample, each unit that makes a population is 
assigned a number and then random numbers are used to select a sample. 
This study employed simple random sampling. There are 4,363 garment manufacturers listed 
with BGMEA and 3,508 are located near to the capital city of Dhaka. The five major 
locations are Dhaka, Gazipur, Narayangonj, Narsingdi and Mymensingh. These regions were 
selected because most of the RMG factories (more than 80%) are located within these five 
districts, and therefore these five districts are significant enough to represent all RMG 
certified companies in Bangladesh. Simple random sampling is used to select respondent 
companies based on the directory of Bangladesh Garment Manufacturers and Exporters 
Association (BGMEA) and Bangladesh Knitwear Manufacturers and Exporters Association 
(BKMEA). The simple random sampling technique has been used in order to reduce bias by 
providing an equal and independent chance to every member of the population (Kumar 2011; 
Lohr 2009). 800 RMG companies were randomly selected for this study to receive the 
questionnaire. 
Appropriate sample size is critical for statistical analysis. There is no definite number for 
sample size, however in multivariate research the sample size should be ten times or more 
than the number of variables in the study (Sekaran 2003). Further, for Structural Equation 
Modelling, a larger sample size is recommended to ensure that power, parameter estimates 
and errors are stable (Schumacker & Lomax 2010). Hair et al. (1998) argue that 100 is the 
minimum sample size to ensure the maximum likelihood estimation in SEM, while Anderson 
and Gerbing (1988) recommended a minimum of 150-200 respondents to ensure the 
credibility of the findings. Chou and Bentler (1995) advocate that at least 200 respondents is 
a reasonable and practical sample size for SEM. As there is no concrete agreement between 
 96 
 
the researchers on sample size, the sample size of 200-300 in this study is deemed large 
enough to employ SEM analysis. 
3.6.5 Unit of analysis 
The unit of analysis is defined as “the level of data aggregation during subsequent analysis,” 
or simply it is “what or who is being studied” (Bebbie 2010; Forza, p.1998). It is important in 
research design because it affects the data collection method, the sampling strategy and data 
analysis (Babbie 2010; Forza 2002). In operations management research, the unit of analysis 
may be individual, dyads, plants, companies, systems, etc. (Flynn et al. 1990). In this survey 
study, the unit of analysis is at the firm level. Questionnaires were sent to RMG companies to 
ask about their buyers’ environmental requirements, internal capabilities, environmental 
performance and their relationship with their buyers. The respondents were senior executives 
of the companies (such as managers or above), who were assumed to be the most 
knowledgeable about the operations of the company. 
3.6.6 Survey procedure 
The questionnaire was sent after getting approval from the Business College Human Ethics 
Advisory Network (BCHEAN). In social research, the main ethical principles are the possible 
harm to participants and the invasion of privacy (Bryman 2004). It is made clear in the 
statement of purpose of this research that this study does not require respondents to disclose 
their names or the name of their organisation, and that all information provided in the 
questionnaire is strictly confidential. The sole purpose of this research is academic and only 
researchers have access to the information collected. Further, the data from this survey will 
be stored securely for five years according to RMIT University regulations and will be 
subsequently destroyed. 
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3.6.6.1 Pre-test 
A pre-test is desirable before sending a final questionnaire to respondents. The purpose of a 
pre-test is to check whether there is any possibility of misinterpretations, falsified answers, 
missing responses or whether the respondents might be offended (Bowden et al. 2001). In 
other words, to ensure that the survey instruments as a whole operate well (Babbie 2010).  
This process was carried out to assess the content and face validity of the questionnaire items. 
The reviewers were required to uncover any flaws in the questionnaire design and provide 
comments on the clarity of the questions. Feedback from the reviewing process was 
incorporated into a revised questionnaire. 
In this study, a pre-test was carried out before a pilot survey. Forza (2002) suggests that pre-
test should be carried out by two groups of people: colleagues/academics and industry people. 
The role of academics is to check whether the questionnaire is in line with the study objective, 
while the role of industry people is to provide feedback on issues that can affect the answers, 
for example, confusing wording or phrasing and ambiguous instructions. 
The pre-test of this study was carried out in two stages. Firstly, the initial questionnaire with 
30 items was shown to three academics: are two supervisors and one colleague from another 
university. This was to ensure that the instruments addressed all the theoretical concerns. 
Next, the questionnaire was sent to three industry experts from RMG companies in 
Bangladesh: Vintage Denim, Viyllatex Limited and Essential Clothing Limited. These 
companies were chosen because they represent three different categories of companies i) 
Vintage – one of the highest rated (in the top ten) factories (LEED Platinum) by USGBC, ii) 
Viyellatex – LEED Gold, (medium-rated companies), and iii) Essential clothing – a non-
LEED company. The purpose of this was to ensure that both questions and instructions were 
clear, and to identify whether there were any problems in answering the questions. After the 
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pre-test, four items were suggested to exclude and it was decided to drop these (26 items 
remained). A few minor revisions were also made to ensure that the questionnaire was clear, 
neat and user-friendly. These are reported in Table 3.3. 
Table 3.3: Changes made as a result of the pre-test 
Recommendation Action taken 
 
Four items are not significantly representing the 
constructs and are considered for deletion. 
 
Deleted from the questionnaire. 
Add more info about the constructs at the start 
of each construct survey items. 
More info added about each construct in 
the beginning. 
 
3.6.6.2 Pilot test 
Piloting a survey study in the field is important, as this helps to ensure that the actual survey 
will run smoothly, with no important aspects omitted (Oppenheim 2000). After some 
revisions resulting from the pre-test, the survey questionnaire was sent to 106 companies for 
the pilot survey. The pilot test was to ensure the reliability of the items in the survey 
instrument before going to final survey. The questionnaire was sent by e-mail and via 
LinkedIn to the top management (managers and above) of the companies. In return, 55 
completed questionnaires were received. 
The variables for each construct were defined and coded in SPSS Statistic 24, and the 
reliability of the items was measured based on the Chronbach Alpha co-efficient. The values 
for Chronbach Alpha were found within the acceptable range, as described in the literature 
and mentioned below. 
Customer environmental requirements: 0.710; environmental Performance: 0.710; rirms’ 
internal capabiliiey: 0.825; buyer-supplier relationship: 0.717 
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According to Hair et al. (2010) the minimally acceptable reliability should be 0.7, which 
means that values exceeding 0.7 indicate that variables of this study are internally consistent 
and can be considered good measures. A few minor changes were made, as reported in Table 
3.4, while other statements were retained as they were. 
Table 3.4: Changes made in the pilot test 
Changes required Action taken 
 
Layout of the questionnaire. 
 
The demographic part of the questionnaire has been 
moved at the end and construct items have been moved 
in the beginning.  
Ranges for demographic 
questions. 
 Ranges are redefined in some demographic profile 
questions to capture the essence of all responses. For 
example: 
1. ‘Sweater’ has been as Option 3 in demographic 
question 1. 
2. In question 3, more ranges added (2,001-4,000, 4,001-
6,000, and 6,000 or more), as many companies are large 
and have more than 2,000 employees. 
 
3.6.6.3 Data collection 
The data collection was done by using drop-off and collect method during the beginning of 
October to mid-December, 2016. 800 questionnaires were distributed to the identified RMG 
companies in Bangladesh and collected after two weeks of distribution. It was proved 
difficult to convince and persuade manufacturers in Bangladesh to participate in the survey. 
The drop-off and collect method was selected from considering other methods because this 
method provides a fast, cheap and reliable research tool. According to Brown (2006), this 
 100 
 
method utilises the strength and could avoid the weakness of other methods such as face-to 
face and postal surveys. In this method, the survey questionnaire is sent to respondents by 
hand delivery and collected once complete. The benefit of this method is that it allows 
respondents to complete the questionnaire at their own convenience. Furthermore, it may 
reduce bias from non-participation, interviewer effects and social desirability effects due to 
face-to-face recruitment and follow-up (Maclennan, Langley & Kypri 2011). 
In survey research, the time horizon is classified into the cross-sectional and the longitudinal. 
In cross-sectional studies, data is gathered only once, in contrast to longitudinal studies. The 
data collection period might cover a period of days, weeks or months. This is one of the most 
popular forms of survey, is less expensive and can be administered easily (Zikmund 2003; 
Sekaran 2003). Cross--sectional studies are generally used to test relations between variables 
(Graziano & Raulin 2007), and therefore, used in this study.  
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3.7 Methodology for survey data analysis 
3.7.1 Data screening 
Data screening is an essential part of multivariate analysis (Hair et al. 2010), enabling a 
researcher to gain a basic understanding of the data. Before applying any data analysis 
technique, researchers need to ensure that data meets all the requirements of the analysis 
technique, and screening can help by thorough examination of the data. The process is 
discussed in the following sections. 
3.7.1.1 Missing data 
In multivariate analysis, missing data has been regarded as ‘a fact of life’ (Hair et al. 2010), 
perhaps resulting from errors in data entry, collection, or no response in a particular field. The 
primary purpose of examining missing data is to decide whether it is low enough to not affect 
the results. Hair et al. (2010) classify missing data as Missing At Random (MAR) and 
Missing Completely At Random (MCAR). Generally, all techniques for dealing missing data 
assume the pattern of missing data as random (Tsikriktsis 2005). 
To treat missing data, Kline (2005) recommends three different methods: (a) to delete it, (b) 
to replace (impute) the missing data with estimated scores, and (c) to model the distribution 
of missing data and estimate it based on certain parameters. Tsikriktsis (2005) reported his 
result of reviewing 130 articles from the Journal of Operations Management during 1999-
2003 regarding the method used for treating missing values. This deletion procedure is the 
most widely used method revealed in the literature. The two most common techniques for the 
deletion procedure are list-wise deletion and pairwise deletion. In list-wise deletion, only 
cases that have complete sets of data are retained and any case with missing data is deleted. 
This therefore reduces the sample size significantly and consequently weakens the statistical 
test. However, if there are few cases of missing data, then list-wise deletion might be an 
acceptable approach (Tabachnick & Fidell 2007). On the other hand, pairwise deletion 
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removes a case only when there is missing data to be calculated in a particular relationship. In 
comparison with list-wise deletion, this method has the advantage of removing fewer cases 
and so performs with greater statistical power (Tharenou et al. 2007). 
3.7.1.2 Outliers 
Outliers are unusually high or low values on a variable, or a combination of values on several 
variables. Checking for outliers is important as these may affect the normality of the data, 
which could then distort the statistical results (Hair et al. 2010; Tabachnick & Fidell 2007). 
Detecting outliers can be carried out from univariate, bivariate or multivariate perspectives. 
The cases with an extreme value on one variable are called ‘univariate outliers’ (Pallant 
2007). Since this research uses SEM, a multivariate test for outliers was adopted to 
investigate whether there were any extreme scores on two or more variables. Hair et al. (2010) 
suggest outliers being those that fall at the outrange of the distribution, and for large samples 
(>80), the threshold value of standard scores is up to 4. 
3.7.1.3 Normality 
Normality refers to the shape of the distribution and the characteristics of its statistics for a 
single individual metric variable that approximates the normal distribution (Hair et al. 2010). 
Significant variation from the normal distribution results in invalid statistical tests, because 
normal data distribution is an assumption for many statistical analyses. 
In multivariate analysis, normality is the most fundamental assumption as it is required for F 
and t statistics (Hair et.al 2010). Multivariate normality means that individual variables are 
normal in univariate sense and in combinations as well. So, multivariate normality can ensure 
univariate normality but the reverse may not be true. Nevertheless, Hair et al. (2010) states 
that assessing univariate normality is adequate to establish normality in most cases. They also 
mention that there are two indicators of normality of a distribution: skewness and kurtosis, 
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the skewness value indicating the symmetry of the distribution, and the kurtosis value 
indicating the peakedness of the distribution.  Generally, statistical programs have empirical 
measures for skewness and kurtosis and a z test to detect non-normality. 
3.7.2 Scale validity and reliability 
Scale validity and reliability is important in every empirical study as it ascertains better 
measurement use and offers more confidence on empirical findings (Ahire et al. 1996). 
Before testing the validity of a construct, unidimensionality and reliability must be 
established (Hair et al. 2010). Furthermore, construct validity is assessed by content validity, 
convergent validity and discriminant validity. 
3.7.2.1 Unidimensionality 
Unidimensionality means that in one scale all items are strongly associated each other and 
thus represent one construct. It is essential before testing reliability and validity. Chen and 
Paulraj (2004) suggest two conditions for establishing unidiemnsionality: first, an item must 
be significantly associated with its construct, and second, it must be associated with one and 
only one construct. Exploratory Factor Analysis (EFA) and Confirmatory Factor Analysis 
(CFA) can be used to assess unidiemnsionlaity and is preferred in the supply chain 
management field (Chen & Paulraj 2004; Lawson et.al. 2008). The tests are conducted by 
using construct loading and the overall model fit of the measurement model. 
3.7.2.2 Reliability 
Reliability is used to evaluate the consistency of a scale (Hair et al. 2010). Stability and 
internal reliability are the two prominent factors in reliability (Bryman 2004). Stability 
describes whether a scale is stable over time, while internal reliability assesses the 
consistency of results across items within a test. There are different measures to check 
reliability, such as test-retest (which measures the response at two different times), alternate-
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forms (which measures the response across different versions of the same test), and the split-
half method (in which indicators of a scale are divided into two halves, and the degree of 
correlation between scores on these two halves are then calculated) (Kline 2005). The most 
common and widely accepted measure is Cronbach’s alpha (α), which assess the internal 
consistency of the scale. There is no concrete agreement reported in the literature on the level 
of acceptance of Cronbach’s alpha (α). However, Nunnally (1978) recommends that alpha 
should exceed 0.70 to indicate a good internal consistency. Carmines & Zeller (1979) 
advocate for an alpha value of 0.80 for internal consistency, while some other researchers 
suggest that a level of 0.60 is acceptable (Nunnally & Bernstein 1994). Despite these 
differing views on the level of acceptance, an alpha level of 0.70 or over is generally accepted 
as indicating internal consistency. In this study, 0.70 is therefore considered to be the 
minimum level to indicate internal consistency of the constructs. In addition to Cronbach’s 
alpha (α), co-efficient H is also used for a reliability check if the model is congeneric in 
nature. 
3.7.2.3 Content validity 
Content validity is sometimes referred to as ‘face validity’, and evaluates whether individual 
items represent the construct they are supposed to measure. It can be tested through 
specifying the domain of the construct, rating by expert judges and other means (Churchill Jr 
1979). There is no numerical assessment of this validity, however commonly carried out 
through extensive literature review and getting input from practitioners (Li et.al. 2005). 
3.7.2.4 Convergent validity 
Convergent validity measures the similarity between different items representing a 
recognised construct (Chen & Paulraj 2004). Factor loading is an important indicator of 
convergent validity (Hair et al. 2010). Usually, the size of the factor loading of one item 
indicates its convergence on a specified construct. A rule of thumb for standardised factor 
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loading is that the loading estimates should be 0.5 or higher and ideally at least 0.7. The 
rationale behind this is that the squared standardised factor loadings indicate how much 
variation in an item is explained by the latent construct. 
3.7.2.5 Discriminant validity 
Discriminant validity indicates that a construct is unique and does not measure other 
constructs (Hair et al. 2010). In confirmatory factor analysis, discriminant validity can be 
tested by constructing a model for all possible pair of constructs and by fixing the correlation 
between these two constructs at 1.0. This essentially changes the two-construct model into a 
one-construct model. If the fits of these two models are significantly different, discriminant 
validity is supported (Bagozzi et al. 1991). 
3.7.3 Methods for data analysis 
3.7.3.1 Bivariate correlation 
Bivariate correlation is the measure of relationship between two variables and the 
fundamental element of regression analysis. Further, the correlation co-efficient is an index 
that demonstrates the extent to which two variables are related. The values of a correlation 
range from -1 to +1, where ‘0’ means no association and +1/-1 represents perfect association. 
The sign of correlation indicates the direction of relationship and the absolute value of the 
relationship indicates its magnitude. Bivariate correlation analysis is conducted as a 
preliminary step before analysing structural relationships. 
3.7.3.2 Structural equation modelling 
Structural Equation Modelling (SEM) is a family of statistical models that explains the 
relationships between multiple variables (Hair et al. 2010). It examines the structure of 
interrelationships among constructs that are unobservable or sometimes termed as ‘latent 
factors’ represented by multiple variables. Some of the exclusive characteristics of SEM 
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described by Kline (2005) and Hair et al. (2010) include: i) SEM is an a priori approach that 
asks researchers to specify the relationships between variables. These relationships should 
reflect the research hypotheses developed and finally make up a model to be evaluated. So in 
this sense, SEM is a confirmative approach, which means the model is developed at the 
beginning of the analysis and the key question is to answer whether it is supported by the data. 
ii) SEM is able to differentiate between observed and latent variables in a straightforward 
way by testing hypotheses at a higher level of abstraction. iii) The basic statistic in SEM is 
covariance. It represents not only the strength of association between variables but also the 
variability within the variables, and thus conveys more information than correlation. iv) SEM 
can estimate a series of separate but independent relationships simultaneously. 
The reason for using SEM in this research is twofold, as discussed below: 
i) The primary objective of using any multivariate technique is to expand the researcher’s 
explanatory ability and statistical efficiency. For instance, multiple regressions, factor 
analysis, multivariate analysis of variance, discriminant analysis and other techniques all 
provide the researcher with powerful tools for addressing a wide range of managerial and 
theoretical questions (Hair et al. 2010). However, they all have a common limitation in their 
ability to examine only a single relationship at a time. Although these techniques can handle 
multiple dependent variables, they still represent only a single relationship between 
independent and dependent variables. 
ii) None of the multivariate techniques discussed above are able to address a set of 
interrelated questions with one comprehensive technique. However, Structural Equation 
Modelling can examine a series of dependence relationships simultaneously. It has been 
considered as a useful technique in testing theories that contain multiple equations involving 
dependence relationships. In other words, it can address situations such as a hypothesised 
 107 
 
dependent variable becoming an independent variable in a subsequent dependence 
relationship (Hair et al. 2010; Kline 2005). No other techniques discussed above enable us to 
assess both measurement properties and test the key theoretical relationships using one 
technique. 
The SEM model typically consists of two sub-models: a) a measurement model, and b) a 
structural model. The measurement model indicates the way in which a set of observed 
variables (or indicators) represent a set of latent constructs (or factors). Confirmatory Factor 
Analysis (CFA) is commonly used to evaluate the model. CFA is a type of factor analysis in 
which the researcher must specify a priori the number of factors as well as which indicators 
load on these factors (Hair et al. 2010). Factor loading is an estimate which indicates the 
strength of association between the indicator and its represented construct. The loading 
estimates should typically be 0.5 or higher (Hair et al. 2010). The structural model describes 
the relationships between latent constructs. The evaluation of the SEM model is very similar 
to the way in which the measurement model is tested by using CFA. A two-step process is 
preferred in SEM although it can estimate the measurement model and structural model 
simultaneously. At first the measurement model is tested. If the measurement model cannot 
be validated, it needs to be revised. Once the satisfactory measurement model is obtained, the 
structural model can be evaluated as a next step. This two-step process is recommended 
because the structural model test cannot be performed with bad measures (Hair et al. 2010). 
As previously mentioned, both the structural model and the measurement model are 
developed based on theory and it needs to look at whether they are supported by the data or 
not. SEM has a lot of model fit indices mentioned in the literature, yet there is no single 
statistical test that best describes the ‘strength’ of the model’s predictions (Hair et al. 2010). 
The Chi-square test is the most fundamental fit index that evaluates the differences between 
observed and estimated covariance matrices. If the observed and estimated covariance 
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matrices are equal, the model fit is perfect or alternatively χ2 is statistically not significant. 
Nevertheless, the χ2 statistics are very sensitive to sample size and the complexity of the 
model (i.e. numbers of parameters to be estimated) (Hair et al. 2010). Hence, the fitness of 
the model is determined by using a combination of several model fit measures. Suggestions 
are made by Kline (2005), e.g. the Chi-square model (χ2); the Steiger-lind Root Mean Square 
Error (RMSEA) with its 90% confidence interval; the Bentler Comparative Fit Index (CFI); 
and the Standardised Root Mean Square Residual (SRMR). Hair et.al. (2010) provide a 
guideline for fit indices for a sample size of less than 250 and a number of observed variables 
more than 30. According to the guideline, an RMSEA of below 0.08 is acceptable and below 
0.05 is a very good fit. A CFI value above 0.9 indicates a good fit and one above 0.95 
indicates a very good fit, while a SRMR value of less than 0.09 indicates an acceptable fit. 
Normed Chi-square is another indicator, which is the ratio of the Chi-square statistic to the 
degree of freedom, where a ratio between 2.0 and 5.0 is an acceptable fit and one of less than 
2 indicates a good fit. These model fits are used as a reference in this study, and the details 
presented in chapter 5. The next chapter covers the data preparation for the structural model 
and demographic analysis of the respondents. 
3.8 Summary 
 
This chapter has discussed the existing methodological choices and indicated those followed 
in this research. The research followed a positivist paradigm and used a quantitative research 
design based on a larger-scale survey. The instrument design and development processes 
maintained a rigorous procedure to define the domain of the construct, to generate the initial 
items, and to validate with an expert panel. The sample was chosen from all RMG 
manufacturing firms within Bangladesh. Data collection was done via the drop-off and 
collect method through a paper-based survey. Afterwards, the Structural Equation Modelling 
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method was chosen to facilitate data analysis, and AMOS 24 used as software. Data analysis 
approaches and techniques were described in detail. The next chapter examines and analyses 
the data collected following the methodology already outlined in this chapter. 
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CHAPTER 4 
4 DATA EXAMINATION AND 
PREPARATION  
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4.1 Introduction  
For conducting multivariate analysis such as SEM/AMOS, understanding and examining the 
data to meet the essential statistical requirements is an important preliminary step (Straub, 
Boudreau & Gefen 2004; Hair et al. 2010). This preliminary step includes the tasks for 
instance assessing the impact of missing data, identifying and handling outliers, and testing 
the data for serious departures from normality, non-respondent bias and common method bias 
(Straub, Boudreau  & Gefen 2004). This chapter discusses the procedure followed when 
examining the data for any inconsistencies, and the steps for remedial action to make the data 
useful for analysis. 
4.2 Data Entry and Data Screening 
The data for this study was collected in Bangladesh through use of a paper-based 
questionnaire. The questionnaire was distributed to the identified 800 RMG companies in 
Bangladesh, using the drop-off and collect method. 268 questionnaires were completed, 
yielding a response rate of 33.5%. This response rate is little lower compared to similar 
studies in sustainability and Bangladesh garment industry such as Yadlapalli (2016) and Wan 
Omar (2017) where they have 52% and 40% response rate. However, this does not affect 
power of the sample and data analysis because of sufficient number of response. 
In the first phase, the dataset of this research was analysed using IBM SPSS Statistics version 
24. This software served to screen the data in terms of coding, checking outliers and 
normality. To obtain more information from the data, this software computed the key 
statistics such as frequencies, means and standard deviations. Significant effort was given to 
avoid any data entry error into SPSS through utilising its feature of defining acceptable 
values and labels for each variable. The data was verified on a case-by case basis and 
checked for descriptive statistics. 
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4.3 Missing value analysis 
Missing data commonly occurs in research studies when respondents fail to answer one or 
more survey items. According to Cohen and Cohen (1983), missing data of up to 10% may 
not cause any serious problem in the interpretation of findings. Prior studies suggest that 
missing data requires appropriate treatment, which must be based on the patterns of the 
missing values. One of the solutions recommended by Tabachnick and Fidell (2007) is the 
removal of missing values. In this study, initial examination revealed six incomplete cases 
(responses) with too much missing data. These six cases were deleted to avoid affecting the 
result of the study, leaving 262 complete cases for further analysis. As the drop-off and 
collect method was been applied, the researcher personally collected the completed 
questionnaires and double-checked for any missing values. Only in few cases did the 
respondents leave some sections blank (respondent profile, performance-related questions 
etc.). Because of these incomplete sections, these questionnaires were not considered for use. 
 
4.4 Profile of respondents 
Table 4.1 presents a profile of the respondents. In total, the sample consists of 262 
respondents, with varying positions, level of education/qualification and employment in the 
RMG industry. Most of the respondents were managers (39.7%) and the majority of them had 
completed graduate studies (51.7%). The other 49.3% had postgraduate, diploma/higher 
secondary degrees. Approximately 40.1% indicated that they had been working in the 
organisation for between 6 to 10 years, followed by 34.4% having managerial experience of 3 
to 5 years. Of these 262 respondents, most (12.6%) had more than 10 years of managerial 
experience in the RMG industry. It was evident that the majority of respondents had vast 
work experience in the RMG industry. 
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Table 4.1: Characteristics of respondents 
 Total Respondents 
Position  Frequency % 
Manager  104 39.7 
DGM 33 12.6 
GM 79 30.2 
Director/COO/CEO 46 17.6 
Education Level Frequency % 
Post-graduate 121 19.3 
Graduate 133 51.7 
Diploma/Higher secondary 08 30.0 
Work experience in RMG industry Frequency % 
3 years or less 34 13.0 
3-5 years 90 34.4 
6-10 years 105 40.1 
11-15 years 26 9.9 
16-20 years 5 1.9 
21 years and above 2 0.8 
 
Table 4.2 summarises the profiles of the participating organisations. The majority of these 
were large-sized enterprise (82.5%) with over 1,000 employees, although 17.5% were small 
and medium-sized enterprises with between 1 and 1,000 employees. Only 68 organisations 
had been in operation for more than 20 years, and the majority (48.1%) had been in operation 
for between 10 and 20 years. Of the 262 responding companies, 138 were operating in the 
knitwear sub-sector, 105 in the woven-wear sub-sector, and only 19 in the sweater sub-sector. 
The majority of the companies (56.9%) had handsome revenues of between 15-50 million 
USD in the last financial year, while 16.4 % had a more than 50 million USD turnover. 
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Table 4.2: Organisations’ profiles 
Characteristics  Total Respondents 
Area of business   Frequency % 
Knitwear 138 52.7 
Woven-wear 105 40.1 
Sweaters 19 7.3 
No. of Employees in the Organisation Frequency % 
Less than 100 2 .8 
101-250 1 .4 
251-500 5 1.9 
501-1000 38 14.5 
1001-2000 115 43.9 
2001-4000 71 27.1 
4001-6000 18 6.9 
6001 or more 12 4.6 
No. of Operating Years  Frequency % 
Less than 3 years 11 4.2 
3-5 years 11 4.2 
6-10 years 46 17.6 
11-15 years 64 24.4 
16-20 years 62 23.7 
More than 20 years 68 26 
Sales revenue ( million USD) Frequency % 
Up to 5 18 6.9 
5-15 52 19.8 
16-30 95 36.3 
31-50  54 20.6 
50-100  29 11.1 
More than 100 14 5.3 
 
A vast number of companies (43.5 %) had more than one environmental programme or 
practice, which indicates that the RMG companies in Bangladesh are practicing 
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environmental friendly operations as shown in Table 4.3. Furthermore, it is also revealed that 
35.1% of the companies have at least one environmental certification that is recognised 
globally (such as ISO 14000, LEED, or Fairtrade).  
Table 4.3: Current status of environmental practice in the Bangladesh RMG industry 
Characteristics  Total Respondents 
Certifications   Frequency % 
ISO 14000 27 10.3 
Fairtrade 5 1.9 
LEED 30 11.5 
GOTS 32 12.2 
STeP 8 3.1 
Others 26 9.9 
None 42 16.0 
More than one 92 35.1 
Environmental practice/programs Frequency % 
Environmental awareness program 29 11.1 
Onsite renewable energy 1 .4 
CO2 monitoring system 3 1.1 
Waste recycling 3 1.1 
Waste reduction 73 27.9 
Green production 12 4.6 
Others 1 .4 
None 26 9.9 
More than one 114 43.5 
 
Table 4.4 shows that the major customers of the participating companies are located mostly 
in Europe (64.1%), while North American (20%) and Australian (11.5%) customers are also 
sourcing from the Bangladesh RMG industry. 
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Table 4.4: Location of major customers 
Location Frequency % 
Africa 1 .4 
Asia 11 4.2 
Australia 30 11.5 
Europe 168 64.1 
North America 52 19.8 
 
4.5 Outliers 
 
The most commonly used approach for detecting multivariate outliers is the computation of 
the squared Mahalanobis distance (D2) for each case (Hair et al. 2010). This statistic 
measures the distance in standard deviation units between a set of scores for one case and the 
sample means for all variables. D2 assesses the extent of the dissimilarity of each observation 
or case (in terms of its distance from the mean centre of all observations) across a set of 
variables. An outlying case (the higher D2 values relative to the other cases) will have a D2 
value that stands distinctively apart from all the other D2 values. Furthermore, a D2 value 
larger than the critical Chi-square value indicates the presence of multivariate outliers. The 
critical Chi-square values can be obtained from the Chi-square static table (Tabachnick & 
Fidell 2007). The critical Chi-square value for three independent variables is 16.26, so this 
has been considered as the cut-off value in this research. Examination of D2 values indicates 
that the maximum D2 value is 23.28, which exceeds the critical value of 16.26. There are five 
instances that exceed the cut-off value in this study; they were for sample numbers 12, 46, 98, 
117 and 111. I further examined these samples based on the Cook’s distance. Tabachnick & 
Fidell (2007) recommend that any cases that show the Cook’s distance as greater than 1 could 
be a potential outlier. Hence, ‘1’ has been considered as cut-off value for Cook’s distance and 
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again examined in all cases. As all of the cases fall within the cut-off value, they were not 
considered as outliers. The detail of the findings for Mahalanobis (MAH) and Cook’s (COOK) 
distances are presented in Table 4.5 and Table 4.6 respectively. 
Table 4.5 : Mahalanobis distance (D2) 
Cases MAH Cut-off value 
98 23.28260 <=16.26  
12 22.87894 
117 19.49360 
111 18.86595 
46 17.11854 
 
Table 4.6: COOK’s distance 
Cases COOK Cut-off value 
98 0.15225  
+1 to -1 12 0.11614 
117 .06581 
111 .03762 
46 .00582 
 
4.6 Assessment of normality 
As discussed in Section 3.6.1.3, a normality check is an essential early step in multivariate 
analysis. As mentioned by Hair et al. (2010), normality measures whether the data is 
normally distributed across the population sample and whether there are any excessively high 
or low scores from a few respondents that could skew the overall results. 
Although multivariate normality is a sufficient condition for univariate normality, assessing 
and achieving univariate normality for all variables is sufficient in most cases, especially 
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when the sample size is large (that is, >=200 observations) (Hair et al. 2006, p.80). A large 
sample size lessens the detrimental effect of non-normality. Usually two component values 
are used to assess data normality, those of skewness and kurtosis. A positive skew represents 
a distribution shifted/skewed to the left and a negative skew reflects a distribution skewed to 
the right. A negative kurtosis value denotes a flatter distribution, whereas a positive kurtosis 
value reveals a peaked/taller distribution (Tabachnick & Fidell 2007).  Data distribution with 
either a highly skewed nature or with high kurtosis indicates non-normality which has 
random effects on specification or estimation (Hall & Wang 2005). 
The covariance-based SEM software AMOS has been used in this research. Therefore 
kurtosis values are of greater concern than that of skewness (West et al. 1995, as cited in 
Byrne 2001; DeCarlo 1997, cited in Byrne 2010). Specifically, the presence of non-normal 
data has the effect of inflating the Chi-square value and underestimating other GOF indices 
that the maximum likelihood (ML)-based AMOS generates (Byrne 2001). 
Hair et al. (2010) and Kline (2010) suggest that all skewness values should fall within an 
acceptable range of -1 to +1 and that the kurtosis score should be within the range of -3 to +3. 
The normality test result for this study is presented in Table 4.7. The results indicate that the 
values for the items fall within the acceptable range of +1 to –1 (Kline, 2016), but four items 
(CAP3, CAP4, CAP6 and BSR 8) are slightly outside the range. However, they meet a 
lenient +3 to –3 range of kurtosis (Hair et al. 2010) and therefore, the empirical measures of 
skewness and kurtosis for all items confirm no issues of multivariate non-normality in the 
data set. 
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Table 4.7: Results for Normality Distribution Test 
 Items Skewness Kurtosis 
SCER1 Newness -.967 -.256 
SCER2 Tighter time limit -.915 -.538 
SCER3 Strict requirements -.664 -.002 
SCER4 Penalty -.793 -.431 
SCER5 Lack of expertise -.743 -.392 
SCER6 Variety of requirements -.844 -.922 
SCER7 Dedicated budgets -.481 -.713 
ENVP1 Reduction in raw materials -.647 -.520 
ENVP2 Reduction in solid waste -.822 -.582 
ENVP3 Reduction in liquid waste -.544 -.299 
ENVP4 Reduction in energy use -.793 -.721 
ENVP5 Reduced toxic material use -.639 -.115 
ENVP6 Improved environmental status -.831 .218 
ENVP7 Decreased environmental accidents -.976 -.331 
CAP1 Environmental specialists -.824 -.133 
CAP2 Information about latest end 
practice 
-.843 .831 
CAP3 Training of employee about 
environmental issues 
-1.160 .917 
CAP4 Additional skills and expertise -1.315 .046 
CAP5 Quick response to environmental 
requirements 
-.978 .575 
CAP6 Maintenance of environmental 
knowledge in organisation 
-1.076 -.361 
CAP7 Capability of solving complex 
problems 
-.695 -.355 
BSRQ1 Buyers are like partners -.551 -.386 
BSRQ2 Buyers invest resources -.723 -.060 
BSRQ3 Work together to reduce 
environmental impact 
-.979 -.011 
BSRQ4 Help find a solution rather than 
switching 
-.698 .137 
BSRQ5 Expect to continue relation for long -1.001 -.256 
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4.7 Multicollinearity 
Hair et al. (2010) define multicollinearity as the extent to which any variable’s influence can 
be explained by other variables in the analysis. If multicollinearity increases, a variable’s 
effect will become more difficult to define. According to Tabachnick & Fidell (2007), 
multicollinearity exists if the variables are identified as having a very high correlation with a 
value of 0.90 or higher. The high value indicates that the variables are probably redundant or 
it is highly likely that one of the variables is a combination of two or more of the other 
variables. Logical and statistical problems are common with high multicollinearity (Kline 
2005; Tabachnik & Fidell 2007). 
Correlation matrices and co-linearity diagnostics measures are commonly used to test the 
assumptions for multicollinearity. In this study, correlation values were calculated for the 
constructs of the study, such as stringent customer environmental requirements, capability, 
environmental performance and the buyer-supplier relationship. 
The correlation values found ranged from 0.388 to 0.546, as shown in Table 4.8. As no 
highly correlated item was found (> 0.90), so it can concluded that the data is free from 
multicollinearity issues. 
Further, collinearity diagnostics can be measured as tolerance values (1-squared multiple 
correlation) and variance inflation factors (VIF). Low-tolerance values (those approaching 
zero) indicate that multiple correlations with other variables is high, suggesting the possibility 
of multicollinearity. The results of the analysis show the tolerance values for all items 
ranging from 0.702 to 0.849, which are above 0.20 as suggested by Hair et al. (2014). VIF is 
measured as the inverse of the tolerance value, and the values above 5 indicate the possibility 
of multicollinearity issues. The VIF values were found (in Appendix A1) ranging from 1.177 
to 1.425, which indicates that the dataset is free from multicollinearity issues. 
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Table 4.8: Inter-construct correlation matrix 
 SCER CAP BSRQ 
CER 1   
CAP 0.489 1  
BSRQ 0.388 0.546 1 
 
4.8 Exploratory Factor Analysis (EFA) 
 
EFA is conducted to understand whether a theoretical construct is a uni- or multidimensional 
factor (Holmes-Smith 2010). EFA is generally considered exploratory and tests unrestricted 
factor models (that is, requiring no a priori hypothesis about which item to load to which 
factor), however it also can be run as a restricted model to determine the sub-factors in a set 
of items, measuring each theoretical construct of a nomological network (Kline 2010). As 
factorial validity tests the constructs independent of the theoretical connections, Straub, 
Boudreau and Gefen (2004) recommend running EFA separately for each set of items 
proposed to reflect a particular theoretical construct. This research model has four theoretical 
constructs. Thus, four separate EFA models were run. 
The factorability of the data and the sample size were examined in order to establish the 
appropriateness of the data for the four EFA models. The Kaiser-Meyer-Olkin measure of 
sampling adequacy (KMOMSA) and Bartlett’s test of sphericity (BTOS) were used to test the 
factorability of the data. If the KMOMSA is between 0.5 and 1 and the BTOS is significant 
(that is, below 0.05), data can be considered as factorable (that is, the EFA is possible) (Hair 
et al. 2010). Further, it is desirable that the sample size will satisfy the case-to-variable ratio 
of 5:1 as a minimum, and preferably be 10:1. The results in Table 4.9 show that the sample 
correlation matrix differs significantly from the identify matrix, which means that sufficient 
correlations do exist among the items measuring the constructs. This supports running the 
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EFA. The sample size of 262 organisations satisfies the case-to-variable ratio of 5:1-10:1 (26 
variables) and thus proves the appropriateness of running the EFA (Hair et al. 2010). 
Table 4.9: Summary of findings from EFA (1) 
Construct No of items KMOSA BTOS ( p-value) Comments 
Stringent customer 
environmental requirements 
(SCER) 
7 0.931 0.000 EFA supported 
Environmental performance 
(ENVP) 
7 (Initial) 
6 (Final) 
0.926 0.000 EFA supported 
Capability (CAP) 7 0.920 0.000 EFA supported 
Buyer-supplier relationship 
quality (BSRQ) 
5 0.877 0.000 EFA supported 
 
Once the suitability of running EFA was established, the following steps were taken to 
extract the factors: 
Firstly, the Maximum Likelihood (ML) method was used to create the factors. This method 
was chosen because it allows researchers to compute a wide range of indexes of the 
‘goodness of fit’ of the model, test the statistical significance of factor loadings, and also 
further calculate correlations between factors (Cudeck & O'Dell 1994). ML is usually 
considered as the best option when data is normally distributed because “it allows for the 
computation of a wide range of indexes of the goodness of fit of the model [and] permits 
statistical significance testing of factor loadings and correlations among factors and the 
computation of confidence intervals” (Fabrigar et.al 1999). ML is not a good choice if the 
data is not normally distributed. 
Secondly, the number of factors in each of the four factor models were determined based on 
Kaiser’s criterion of retaining factors with eigenvalues greater than 1.0 (Hair et al. 2010). 
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Thirdly, for better interpretability, the factors were rotated using the Oblique rotation method 
(Hair et al. 2010). In contrast to orthogonal factor rotation, in which the axes are maintained 
at 90 degrees, an oblique factor rotation rotates the axes and does not retain the 90-degree 
angle between the reference axes. Thus the oblique rotational method is more flexible 
because the factor axes need not be orthogonal. It is also more realistic because the 
theoretically important underlying dimensions are not assumed to be uncorrelated with each 
other (Hair et al. 2010). 
Fourthly, the minimum factor loading for each item to a factor of 0.5 was set. Field (2009) 
and Hair et al. (2010) recommend selecting a threshold level that improves both the within-
factor correlation and reliability. Sample size is also an important determinant of setting 
minimum factor loading thresholds, as smaller samples require higher factor loadings, 
whereas larger ones require relatively smaller factor loadings. As the sample size was 262, a 
factor loading of 0.50 was set as the threshold value, which can be considered statistically 
significant at 0.05 significance level (Hair et al. 2010). Items with a factor loading value of 
less than 0.50 were dropped from further analysis (Lewis, Templeton & Byrd 2005; Hair et al. 
2010). 
Table 4.10: Summary of findings from EFA (2) 
Construct Factors 
generated 
TVE 
(%) 
No of items 
deleted 
Reasons for 
deletion 
Stringent customer 
environmental 
requirements (SCER) 
1 60.57% 0 N/A 
Environmental 
performance (ENVP) 
1 60.33% 1 Loading below 
threshold  (0.50) 
Environmental 
performance (ENVP) (after 
deletion) 
1 68.82% 0 N/A 
Capability (CAP) 1 61.33% 0 N/A 
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Construct Factors 
generated 
TVE 
(%) 
No of items 
deleted 
Reasons for 
deletion 
Buyer-supplier relationship 
quality (BSRQ) 
1 60.00% 0 N/A 
 
Table 4.10 demonstrates the number of factors generated from the Exploratory Factor 
Analysis, with the percentage of variance explained for each of the factors generated. The 
total variance for all of the factors generated for each constructs was more than 60% of the 
total variance, which is the minimum requirement according to Hair et al. (2010). One item 
was deleted from the environmental performance construct due to a factor loading of 0.31, 
which was less than the threshold value (0.50). The remaining 25 items were retained for 
further analysis. Overall, although the EFA procedure dropped one item, this did not meet the 
factor loading requirements. However, most the items had significant factor loadings (above 
0.60). This result established factorial validity and represents an initial specification of the 
measurement model. 
In the next chapter, the findings from the confirmatory factor analysis run in AMOS are 
presented. Before running a structural model, the validity and reliability of the instrument 
must be fully established. Content validity was discussed in Section 3.5.6.1 and factorial 
validity through EFA in this chapter (Section 4.8). In Chapter 5, construct validity is tested by 
using CFA, and in doing so, the measurement model is presented, along with the reliability 
and validity of the constructs and items used. Further, structural model results are presented 
for hypothesis testing.  Figure 4.1 presents the complete measures that were taken in this 
research to ensure the validity and reliability of the measurement instrument used. 
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Figure 4.1 : Validity and reliability tests undertaken 
Identifying the domain of the 
construct 
Item generation for measuring 
constructs 
Pre-test 
Pilot test 
Dimensionality assessment 
Assess construct validity 
Reliability assessment 
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Content validity 
Dimensionality (factorial 
validity) 
Convergent, discriminant 
validities 
Final test of internal 
consistency 
Literature review 
Literature review 
Expert opinions from 
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Pilot survey among 55 
companies 
Exploratory factor analysis 
AMOS (confirmatory factor 
analysis) 
Chronbach alpha, co-
efficient H 
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4.9 Summary 
This chapter has presented the first part of the two-stage data analysis, dealing with the initial 
cleaning, screening, normality checks, outliers, multicolinearity and dimensionality analysis. 
Initial screening showed that there were six incomplete samples out of 268, which were 
deleted from further analysis. Normality checks have shown the data to be normal, except for 
a few partly skewed cases, which nevertheless fall within the accepted kurtosis value. No 
significant multicolinearity was found that could hamper the findings of this research. 
Exploratory Factor Analysis has been carried out to check dimensionality, and show all items 
as unidimensional. One item was deleted since it did not load well enough within the 
environmental performance construct. The next chapter discusses the second part of the data 
analysis, dealing with the validity/reliability of the instrument used and the structural model 
analysis. 
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CHAPTER 5 
 
5 DATA ANALYSIS AND FINDINGS 
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5.1 Introduction 
Once the factor structure is determined through EFA for each of the constructs in the 
theoretical framework, assessment of construct validity is carried out by employing 
confirmatory factor analysis (CFA). The next step is to assess the structural model and test 
the hypotheses developed (Byrne 2010; Hair et al. 2010). Sample size is critical to running 
CFA, with above 200 generally considered ‘good’ (Hair et al. 2010; Lewis, Templeton and 
Byrd 2005). Since the sample size for this study was 262, it was considered sound to run 
CFA. 
Construct validity is used to assess the extent to which a set of measured items could actually 
reflect the underlying factor model (Hair et al. 2010). It focuses on the measurement of 
individual constructs. Two construct validity assessments are recommended and have been 
tested in this study. They are convergent and discriminant validity. We approached each 
individual factor model and since there is no higher order factor model to test in this study, 
went for the full measurement model (Lewis, Templeton & Byrd 2005). The convergent and 
discriminant validity results are presented in this chapter to support construct validity of the 
measurement model. The results of hypothesis testing are reported afterwards in Section 5.7. 
5.2 Convergent validity test 
Convergent validity evaluates the degree of correlation between two measures of the same 
concept (Straub, Boudreau & Gefen 2004; Hair et al. 2010). The convergence validity of a 
construct is usually assessed in AMOS by using one or a combination of the following 
measures: GOF (goodness of fit) measures; the Standardised Factor Loadings (SFL); Average 
Variance Extracted (AVE); and Construct Reliability (CR) (Straub, Boudreau & Gefen 2004; 
Hair et al. 2010). When the GOF showed poor fit of the theorised model, the model was re-
specified. To simplify, convergent validity in this study was assessed using three indices: 
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a) Testing with one factor model fit (GOF) indices. 
b) Standard factor loading of the items of greater than 0.5 and ideally more than 0.7. 
c) AVE and CR values. 
Further, GOF indices (statistics) compare the goodness of fit between theory and reality (Hair 
et al. 2010). The closer the covariance matrices between the two, the better the theory is said 
to fit the data. Thus, GOF indices reflect the model’s ability to represent the data (Hair et al. 
2010). GOF indices are grouped into four general categories: Chi-Square, absolute fit indices, 
incremental fit indices and parsimony fit indices. 
Because there are a number of GOF measures available, most authors recommend the use of 
three to four different types of fit indices as adequate to the model fit (Hair et al. 2010; Kline 
2010). For example, Hair et al. (2010) recommend that on top of the Chi-square (χ2) value 
and degrees of freedom, as a minimum one incremental index (CFI or TLI) and at least one 
absolute index (RMSEA or SRMR) should be reported from the available indexes as below: 
• The χ2 value and the associated df 
• One absolute fit index (i.e. GFI, RMSEA or SRMR) 
• One incremental fit index (i.e. CFI or TLI) 
• One goodness-of-fit index (GFI, CFI, TLI, etc.) 
• One badness-of-fit index (RMSEA, SRMR, etc.) 
Appendix 5.1 provides a guideline for fit indices, taking into consideration sample size and 
the number of variables (Hair et al. 2010). The sample size for this study was 262 
organisations, and the number of observed variables greater than 12 but less than 30. The 
detail of the GOF measures that have been used in this research is summarised in Table 5.1. 
Cut-off value has been determined based on 12<m<30 and n>250 where ‘m’ is number of 
items and ‘n’ is number of observations. 
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Table 5.1: Summary of selected fit measures and established criteria 
GOF Indices Meaning  Threshold  Reference  
Chi-square χ2 The difference in the sample 
and fitted covariance matrices. 
p>0.05 (Hair et al. 2010, 
666; Holmes-
Smith 2010, 5, 7)  
Normed Chi-square Ratio between Chi-square and 
degree of freedom. 
<2 (Bagozzi et al. 
1991, as cited in 
Lewis et al. 2005; 
Hair et al. 2010, 
668)  
Root mean-square 
error of 
approximation 
RMSEA 
A badness-of-fit index 
assessing discrepancy between 
the estimated model and the 
population covariance matrix. 
Values < 0.06 (Lewis et al. 2005; 
Hair et al. 2006, 
748; Hair et al. 
2010, 672) 
Comparative Fit 
Index (CFI) 
 
A comparison of the sample 
covariance matrix with an 
uncorrelated ( independent 
matrix). 
Values>= 0.95 (Hair et al. 2010, 
672) 
Tucker Lewis 
Index( TLI) 
An index showing the results 
of the comparison of the null 
(independent) and specified 
model using normed Chi-
square values. 
Values>0.95 (Hu & Bentler 
1999; Hooper, 
Coughlan and 
Mullen 2008) 
Parsimony Normed 
Fit Index (PNFI), 
Parsimony 
Comparative Fit 
Index (PCFI)** 
Measures of overall goodness-
of-fit representing the degree 
of model fit per estimated 
coefficient. 
Values>=0.5 (Hair et al. 2010 
672) 
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AVE and Construct Reliability 
 In addition to the GOF indices supporting the model’s fit with the data, the model’s 
convergent validity is further assessed based on the size of the SFL, using the AVE and CR 
(Hair et al. 2010). The AVE is computed by determining the sum of each individual item’s 
SFL square and dividing the total by the total number of items within the factor. CR can be 
computed by squaring the sum of each individual item’s SFL within the factor and dividing it 
by the squared sum of each item’s SFL square and the sum of each individual item’s error 
variance within the factor (Hair et al. 2010; Holmes-Smith 2010). Evidence of convergence 
validity exists if the SFL, AVE and CR values are at least 0.7, 0.5 and 0.6, respectively. The 
equation for calculating AVE and CR ais shown below, where λ represents SFL (Hair et al. 
2010, p. 722): 
𝐴𝑉𝐸 = ∑ 𝜆2𝑛𝑖=1
𝑛
 
𝐶𝑅 = (∑ 𝜆)𝑛𝑖=1 2(∑ 𝜆)𝑛𝑖=1 2 + (∑ 𝛿𝑖)𝑛𝑖=1  
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5.2.1 Measurement model of stringent customer environmental requirements 
construct 
 
The construct ‘stringent buyer environmental requirements’ has been assumed to consist of 
seven items. Figure 5.1 presents the CFA results for the proposed one-factor congeneric 
model. Table 5.2 summarises the GOF measures for this model. Examination of the results of 
GOF measures indicate that the model fits properly with its measures as it has acceptable 
values in all categories of fit indices. 
Figure 5.1: One-factor proposed congeneric model of stringent buyer environmental 
requirements 
SCER_1e7
SCER_2e6
SCER_3e5
SCER_4e4
SCER_5e3
SCER_6e2
SCER_7e1
Stringent buyer 
environmental 
requirements
0.84
0.85
0.78
0.80
0.72
0.75
0.70
 
SCER: Stringent customer environmental requirements 
 
Table 5.2: GOF measures for one-factor stringent buyer environmental requirements (CER) 
Chi-square ( p-value) CMIN/DF RMSEA CFI TLI 
0.337 1.116 0.021 0.998 0.998 
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5.2.2 Measurement model of environmental performance construct 
The construct environmental performance (ENVP) has been assumed to be made up of six 
factors. Figure 5.2 presents the CFA results for the proposed one-factor congenic model. 
Table 5.3 summarises the GOF measures for this model. Examination of the results of GOF 
measures indicate that the model fits properly with its measures, as it has acceptable values in 
all categories of fit indices. 
Figure 5.2: One-factor proposed congeneric model of environmental performance 
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ENVP_3e4
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Performance
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ENVP: Environmental performance 
 
Table 5.3: GOF measures for one factor environmental performance 
 
 
 
Chi-square ( p-value) CMIN/DF RMSEA CFI TLI 
0.347 1.116 0.021 0.998 0.999 
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5.2.3 Measurement model of firms’ environmental capability construct 
The construct firm’s capability (CAP) has been assumed to be made up of seven factors (see 
page 87). Figure 5.3 presents the initial CFA results for proposed one factor congenic model. 
Table 5.4 summarises the GOF measures for this model. Examination of the results of GOF 
measures indicate that the model does not fit properly with its measures. The model has an 
unacceptable p-value and normed Chi-square value that fall outside the normal range defined 
in this study. 
 Table 5.4: Initial result for one-factor convergent validity test for capability (CAP) 
Chi-square 
(p-value) 
CMIN/DF RMSEA CFI TLI 
0.000 2.760 0.082 0.968 0.978 
 
Figure 5.3: One-factor initial proposed congeneric model of firms’ environmental capability 
CAP_1e7
CAP_2e6
CAP_3e5
CAP_4e4
CAP_5e3
CAP_6e2
CAP_7e1
Supplier 
environmental 
capability
0.68
0.77
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0.90
0.75
0.82
0.75
 
    CAP:  Supplier environmental capability 
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Further investigation of the results reveal that the Modification Index (MI) is high between e1 
to e7, and that the loading of CAP_1 is lower than 0.7, so this item is therefore a candidate 
for deletion. 
After deleting/removing item CAP_1, it can be seen that the model now fits properly, since 
all of the fit measures are in the acceptable range and p-value is also acceptable. Table 5.5 
shows the GOF measures after item was been deleted and the model run again. Figure 5.4 
presents the final results of the one-factor congeneric model for the capability construct. 
Table 5.5: Final result for one-factor convergent validity test for capability (CAP) 
Chi-square (p-value) CMIN/DF RMSEA CFI TLI 
0.327 1.144 0.023 0.999 0.998 
 
Figure 5.4: One-factor final proposed congeneric model of supplier environmental 
capability 
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CAP:  Supplier environmental capability 
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5.2.4 Measurement model of buyer-supplier relationship quality construct 
The construct buyer-supplier relationship (BSR) quality has been assumed to be made up of 
five factors (BSRQ_1, BSRQ_2, BSRQ_3, BSRQ_4 and BSRQ_5). Figure 5.5 presents the 
CFA results for the proposed one-factor congenic model. Table 5.6 summarises the GOF 
measures for this model. Examination of the results of GOF measures indicate that the model 
fits properly with its measures, as it has acceptable values in all categories of fit indices. 
Table 5.6: One-factor convergent validity test results for buyer-supplier relationship 
quality (BSRQ) 
Chi-square (p-value) CMIN/DF RMSEA CFI TLI 
0.273 1.272 0.032 0.998 0.996 
 
Figure 5.5: One-factor initial proposed congeneric model for the buyer-supplier 
relationship 
BSRQ_1e5
BSRQ_2e4
BSRQ_3e3
BSRQ_4e2
BSRQ_5e1
Buyer supplier 
relationship 
quality
0.78
0.78
0.81
0.74
0.77
 
 BSRQ: Buyer-supplier relationship quality 
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5.2.5 Factorial validity through full measurement model 
 
In the previous sections (5.2.1-5.2.4), the one-factor CFA models of the four factors that 
constitute the research framework were individually tested and validated. This section 
validates all the four factors together, forming the full measurement model. Figure 5.6 shows 
the full measurement model. The cut-off value has been determined based on the number of 
variables and observations and is presented in Table 5.7. The corresponding GOF statistics 
and construct validity tests resulting from this analysis are also provided in Table 5.8. 
Table 5.7: GOF statistics cut-off value for full measurement model (m>12 and n>250) 
Chi-square  
(p-value) 
CMIN/DF RMSEA CFI TLI PCFI 
Significant p-
value expected 
<2 <0.07 >0.90 >0.90 >0.50 
 
Table 5.8: GOF statistics observed value for full measurement model (m>12 and n>250) 
Chi-square  
(p-value) 
CMIN/DF RMSEA CFI TLI PCFI 
0.000 1.277 0.033 0.984 0.982 0.877 
 
The statistics in Table 5.8 indicate an acceptable fit in several of the fit indices, except for in 
the case of the p-value associated with the Chi-square value, which, at 0.000, is less than the 
threshold value of 0.05. The factor loadings are also sufficiently high, giving an acceptable 
value for convergent validity. As the degree of freedom of the model is 246, it is expected 
that the model will produce significant p-value as shown in the above table. However, we 
further assess p-value by using Bollen-Stine Bootstrapping (500 samples), which shows the 
better model fit with insignificant p-value 0.323 where the cut-off value is >0.05. The final 
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results for the GOT indices and convergent validity check with CR and AVE are summarised 
in Table 5.9. 
Table 5.9:  Summary of results for final full measurement model  
Factor 1CR 2AVE Indicator 3SFL 
GOF Indices 
Absolute Incremental Parsimony 
SCER 0.915 0.607 
SCER_1 0.84 
Chi-square 
(p-value) 
0.323 
CMIN/DF 
1.277 
RMSEA 
0.033 
 
CFI 0.984 
TLI 0.982 
PCFI 
0.877 
SCER_2 0.85 
SCER_3 0.78 
SCER_4 0.79 
SCER_5 0.72 
SCER_6 0.75 
SCER_7 0.70 
ENVP 0.930 0.689 
ENVP_1 0.82 
ENVP_2 0.84 
ENVP_3 0.84 
ENVP_4 0.86 
ENVP_5 0.80 
ENVP_6 0.82 
CAP 0.912 0.635 
CAP_2 0.76 
CAP_3 0.80 
CAP_4 0.90 
CAP_5 0.76 
CAP_6 0.83 
CAP_7 0.70 
BSR 0.883 0.603 
BSR_1 0.78 
BSR_2 0.78 
BSR_3 0.81 
BSR_4 0.73 
BSR_5 0.77 
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Figure 5.6: The full measurement model 
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5.3 Discriminant validity test 
Once the model fit and convergent validity were established, assessment for discriminant 
validity was carried out, and the results are presented in Table 5.10. Discriminant validity is 
supported because, in all cases, average variance extracted (AVE) of a construct was greater 
than its square correlation co-efficient with other constructs (Hair et al. 2006; Holmes-Smith 
2010). 
Table 5.10: Discriminant validity of the full measurement model 
Construct Customer 
environmental 
requirements  
Environmental 
performance  
Capability  Buyer-
supplier 
relationship 
quality  
Customer environmental 
requirements  
0.606    
Environmental performance  0.393 0.688   
Capability  0.299 0.458 0.635  
Buyer-supplier relationship 
quality  
0.186 0.463 0.374 0.602 
 
 
5.4 Nomological validity 
 
Nomological validity identifies whether the relationships between the hypothesised 
constructs in the measurement model makes sense (Hair et al. 2010). Nomological validity is 
established when the hypothesised relationships between the constructs (that are proposed as 
per theory in the framework) are supported by the measurement model (Straub, Boudreau & 
Gefen 2004). From the results shown in Table 5.10, it can be concluded that the scale holds 
nomological validity, as all hypothesised constructs correlate with each other (p<0.05). The 
signs of correlations between constructs (in this study all positive) provide further evidence 
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of nomological validity, since these signs support the hypothesised relationships (Lewis, 
Temleton & Byrd 2005). 
5.5 Assessment of reliability 
Reliability is used to evaluate the consistency of a scale (Hair et al. 2010). Stability and 
internal reliability are the two prominent factors in reliability (Bryman 2004). The most 
common and widely accepted measure is Cronbach’s alpha (α), which assesses the internal 
consistency of the scale. There is no concrete agreement reported in the literature on the level 
of acceptance for Cronbach’s alpha (α). However, Nunnally (1978) recommends that alpha 
should exceed 0.70 to indicate a good internal consistency. Carmines and Zeller (1979) 
advocate for alpha value 0.80 for internal consistency, while other researchers suggest that a 
level of 0.60 is considered acceptable (Nunnally & Bernstein 1994). Despite these differing 
views, an alpha of 0.70 and over is generally accepted as indicating internal consistency. 
Therefore, in this study 0.70 is considered as the minimum level to indicate internal 
consistency of the constructs. However, lower value can be happened due to low number of 
questions (Tavakol & Dennick, 2011). 
The reliability of the constructs has been assessed by using Chronbach’s alpha (α), which 
indicates the internal consistency of the items and the cut-off value is 0.7 or higher. The result 
of the reliability test shows values ranges from 0.881 to 0.929. I further assessed reliability by 
using coefficient H because all of the constructs of this study are congeneric in nature. The 
result of coefficient H confirmed the sufficient reliability through a) H>0.80 and b) H> best 
item of the construct, with regards to factor loading. Results are shown below in Table 5.11. 
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Table 5.11: Reliability of items measurement 
Construct Chronbach’s alpha 
(α) 
Co-efficient H Reliability of the 
best item 
Stringent customer 
environmental requirements 
0.913 0.92 0.72 
Environmental performance 0.929 0.93 0.74 
Capability 0.911 0.91 0.81 
Buyer-supplier relationship 
quality 
0.881 0.90 0.66 
 
5.6 Common Method Bias 
 
Common Method Bias or Common Method Variance (CMV) refers to a variance that may 
occur as a result of applying a measurement method, rather than due to the measures that 
represent the construct (Podsakoff et al. 2003). Collecting data for both predicator and 
criterion variables from the same person using a single method and/or at one point of time 
may result in a variance that measurement items share in common, mainly due to data 
collection rather than due to the hypothesised relationships in the research model (Straub, 
Boudreau & Gefen 2004). Should method bias exist, it may result in measurement errors 
which may negatively affect the validity of the conclusions drawn (Podsakoff et al. 2003). 
From a number of methods proposed to test and diagnose common method bias, the most 
widely used is Harman’s single-factor test (Podsakoff et al. 2003). This method recommends 
loading all measurement items together in factor analysis and investigating the un-rotated 
factor solution to determine how many factors account for the variance in measurement items. 
This method considers that a common method bias exists if either a) only one factor is 
responsible for most of the covariance (above 50 per cent) between the measures, or b) a 
single factor appears from the factor analysis (Podsakoff et al. 2003). 
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Table 5.12: Common Method Bias test result - total variance explained 
Factor Initial Eigenvalues Extraction Sums of Squared Loadings 
Total % of 
Variance 
Cumulative % Total % of 
Variance 
Cumulative % 
1 11.135 42.828 42.828 10.759 41.382 41.382 
2 2.699 10.379 53.207 2.311 8.889 50.271 
3 2.059 7.918 61.125 1.688 6.494 56.765 
4 1.521 5.849 66.974 1.184 4.553 61.318 
5 .941 3.620 70.594    
6 .664 2.556 73.150    
7 .603 2.318 75.467    
8 .568 2.183 77.650    
9 .498 1.914 79.564    
10 .455 1.748 81.312    
11 .443 1.703 83.015    
12 .430 1.654 84.669    
13 .409 1.575 86.244    
14 .390 1.499 87.743    
15 .375 1.442 89.185    
16 .349 1.343 90.528    
17 .315 1.213 91.741    
18 .308 1.186 92.926    
19 .281 1.081 94.007    
20 .277 1.066 95.073    
21 .265 1.019 96.092    
22 .240 .921 97.013    
23 .223 .856 97.870    
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Table 5.12 demonstrates the EFA results of the factor analysis using the un-rotated maximum 
likelihood analysis. There are four factors with an eigenvalue greater than 1, accounting for 
61 per cent of the variances in the measures. Furthermore, the first and greatest factor 
explains 41 per cent of the variance in the measures, which is less than the 50 per cent 
required to indicate common method bias. Hence, one factor is not accountable for a larger 
portion of the variance in the measures (>50 per cent), and also a single factor is not shown to 
represent variance among all measurement items. Hence, it can be concluded that common 
method bias (due to the method of data collection) is not of a great concern and is unlikely to 
affect the interpretation of the results of this study. 
Herman’s single factor (which is also called ‘one factor’) was also applied in CFA where all 
of the items between all constructs were loaded into one factor (Podaskoff et al. 2003). The 
model fit indices were not acceptable as χ2 =1739.255 df=252, normed chi square 6.90, 
RMSEA= 0.15, CFI=0.648, TLI=0.614 and the standardised factor loading of many factors 
was less than 0.50. These results suggest that one single factor cannot account for the 
majority of variance in the data and thus any potential CMV is trivial. 
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5.7 Full structural model testing 
Model fit in structural equation modelling can be assessed through a two-step process. The 
first of these is to test the full measurement model fit including construct validity, with the 
aim of determining how well the observed variables of a hypothesised construct are related to 
each other. It has been reported and discussed the results in previous sections (5.1-5.4), 
showing the acceptable model fit and validity. Nevertheless, the measurement model is 
simply based on correlations, works as a means towards establishing the fit and validity of a 
structural model, and is not conclusive in reporting the final outcome (Hair et al. 2006). This 
is because it does not investigate the nature of the relationship between constructs, which is 
the main purpose of this research. Therefore, testing of the structural model is required to test 
the significance of structural relationships. Before testing the structural model, it is necessary 
to establish adequate measurement and construct validity, as the latter is the groundwork for 
the structural model (Hair et al. 2006). The structural model is presented in Figure 5.7 and 
findings are reported here in this section. 
There are a few indicators of evaluating the validity and acceptability of the structural model, 
for example: (1) model fit, that is, GOF indices; (2) the magnitude of variance explained, that 
is, R2; and (3) the size, direction and significance of the estimated structural parameters. The 
cut-off values are determined based on the number of variables m>12 and observations 
n>250 and presented in Table 5.13. The results from this study are provided in Table 5.14. 
Table 5.13: Cut-off values for structural model validation 
Chi-square (p-value) CMIN/D
F 
RMSEA CFI TLI PCFI 
Significant p-value 
expected 
<2 <0.07 >0.90 >0.90 >0.50 
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Table 5.14: Validity test results from the structural model of this study 
Chi-square (p-
value) 
CMIN/DF RMSEA CFI TLI PCFI 
0.000 1.440 0.041 0.974 0.971 0.875 
 
As with the measurement model, the p-value is significant due to the higher degree of 
freedom 248. So, Bollen-Stine bootstrapping has been performed using 500 samples to re-
assess the p-value. After bootstrapping, the p-value becomes 0.103, which is greater than the 
cut of value 0.05. Therefore, it can be concluded that the model is acceptable. Table 5.15 
presents the structural path estimates. 
Figure 5.7: The full structural model  
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(SCER: stringent customer environmental requirements; ENVP: environmental performance; 
BSRQ: buyer-supplier relationship quality; CAP: supplier environmental capability) 
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Table 5.15: Size, Significance and direction of the structural path 
Item 
Path co-
efficient p-value Hypothesis result 
CAP                          SCER 0.39 0.000 ( ***) H1 supported. 
ENVP                          CAP 0.48 0.000 ( ***) H2 supported 
ENVP                       SCER 
Indirect effect through 
capability 
0.19 0.000 ( ***) H3 supported 
ENVP                       SCER 0.38 0.000 ( ***) H4 supported 
CAP                           BSRQ 0.50 0.000 ( ***) H5 supported 
CAP                          SCER 
 
BSRQ 
-.197 0.000(***) H6 supported 
 
5.8 Mediation effect of the supplier’s environmental 
capability 
Mediation path analysis is a useful tool to differentiate between correlation and causation, 
while it statistically divides correlations into direct and indirect effects (MacKinnon, 
Fairchild & Fritz 2007). The direct effect of one variable on another variable can be easily 
explained by using the path coefficients. However, some factors in the structural model 
mediate the relationship between independent and dependent variables. It can be said simply 
that mediation is the addition of a third or further variables to the relationship between two 
factors (MacKinnon, Fairchild & Fritz 2007). 
For the purpose of analysis, indirect effects are also hypothesized because a variable can 
mediate the relationship between other variables. The sum of the direct and indirect effects on 
a specific variable is known as the “total effect” (Ming 1990; Wright 1934). In structural 
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model and path analysis it is possible to make assumptions of which variable affects other 
variables and the direction of causation (Ming 1990; Wright 1934). 
In this research, it is hypothesised that a firm’s environmental capability (CAP) mediates the 
relationship between the impacts of stringent customer environmental requirements (SCER) 
and a supplier’s environmental performance (ENVP). Table 5.15 compares the direct and 
indirect effects of stringent customer environmental requirements (SCER) on a supplier’s 
environmental performance (ENVP). For testing mediation, bootstrap was performed for 
2,000 samples and found that the indirect effect between independent and dependent 
variables (SCER-ENVP) was significant at p<0.001. 
The total effect of independent variable (F1) to dependent variable (F3) is 0.63 when the 
mediator (F2) is not present, as shown in Figure 5.8. 
Figure 5.8: Research model without capability construct 
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This direct effect significantly reduced to 0.38 when a mediator was present (Figure 5.7), 
which indicates that both the direct and indirect effect are significant with p<0.001. Thus we 
can conclude that partial mediation in present in this model. The validity of the mediated 
model in Figure 5.7 is also supported, as the model meets the following five requirements of 
a mediational model (Grover et al. 1998; Hair et al. 2006, p. 867): 
1. The independent variable (stringent customer environmental requirements) has 
significant correlation (r=0.39, p=0.000) with the mediator variable (capability). 
2. The independent variable (stringent customer environmental requirements) has a 
significant relationship (r=0.63, p=0.000) with the dependent variable (environmental 
performance) in the non-mediational model (see Figure 5.8). 
3. The mediator variable (capability) has a significant correlation (r=0.48, p=0.000) 
with the dependent variable (environmental performance). 
4. The mediator variable (capability) has a significant relationship (r=0.38, p=0.000) 
with the dependent variable (environmental performance) in a regression of both the 
independent variable and the mediator on the dependent variable; that is, in the 
mediational model (see Figure 5.7 above). 
5. The regression weight of the independent variable (capability) on the dependent 
variable (environmental performance) in No. 4 above (which is 0.38) is less than in 
No. 2 above (which is 0.63). 
Comparison of the mediated (see Figure 5.7) and non-mediated (see Figure 5.8) models 
shows that the path estimate of the parameter from capability to environmental performance 
increased from 0.38 (see Figure 5.7) to 0.63 (see Figure 5.8), while the extent of variance 
explained (R2) decreased from 0.51 to 0.39. Nevertheless, the regression coefficient for the 
 150 
 
path from capability to environmental performance is still significant, which supports both a 
direct and an indirect effect. These results suggest that capability partially mediates the 
relationship between stringent customer environmental requirements and environmental 
performance. 
5.9 Moderating effect of buyer-supplier relationship quality  
A variable that affects the relationship between two variables is referred to as a moderator. 
According to the level or value of the moderator, the nature of the impact of the predictor on 
the criterion varies (Holmbeck 1997). In this research, buyer-supplier relationship quality is 
hypothesised as a moderator variable which might have an impact on the relationship 
between predictor variable (stringent customer environmental requirements) and criterion 
variable (environmental capability). 
 
To determine whether the moderator effect is significant, a three-step path analysis procedure 
in AMOS is suggested by Zainuddin and Awang (2015) has been applied here. 
1. The relationship between predictor variable and criterion variable (β1) 
2. The relationship between moderator and criterion variable. (β2) 
3. The relationship between interaction variable (product term of predictor and 
moderator) and criterion variable (β3) 
Moderation effect will occur if β3 is significant and β2 is not significant. This indicates the 
interaction term is impacting the criterion variable but the moderator has no impact 
exclusively. If β2 is significant, which means the moderator also has a significant relationship 
with the criterion variable, then the moderator is called a ‘quasi-moderator’. Further, if β1 is 
not significant (has no direct relationship between predictor and criterion variable except that 
the moderator is present in the model), then complete moderation occurs. If β1 is significant 
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this means partial moderation occurs, as the relationship between predictor and criterion 
variable is significant in both cases with or without moderator variables. 
In this research, buyer-supplier relationship quality has been hypothesised as a moderator 
which impacts the relationship between predictor variable (Stringent Customer 
Environmental Requirements: SCER) and criterion variable (environmental capability: CAP). 
This has been modelled as Figure 5.9, which also depicts the AMOS output. 
 
Figure 5.9: The AMOS output showing regression coefficients, variance and covariance 
 
It can be concluded from Figure 5.9 and Table 5.16 that the impact of stringent customer 
environmental requirements on a supplier’s environmental capability is significant at β1=0.28, 
P<0.001. Also the impact of buyer supplier relationship quality on supplier’s environmental 
capability is significant at β2= 0.39, P<0.001. This indicates that the moderator variable also 
has some direct impact on the criterion variable in addition to the moderating effect. The 
significant value of β3= -0.20, P<0.001 indicates partial moderation, since the hypothesis for 
the main effect is still significant after the moderator enters into the model. 
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Table 5.16: Regression weights for moderation test 
   Estimate S.E. C.R. P Label 
ZCAP <--- ZBSRQ .385 .051 7.591 ***  
ZCAP <--- ZSCER .285 .048 5.905 ***  
ZCAP <--- SCER_x_BSRQ -.197 .039 -5.012 ***  
 
The regression coefficient of product term (SCER*BSRQ) on a supplier’s environmental 
capability is negative, which indicates that the moderating variable (BSRQ) weakens the 
direct effect of stringent customer environmental requirements on supplier environmental 
capability. 
We further evaluate the moderating effect of buyer-supplier relationship quality on the 
relationship between stringent customer environmental requirements and supplier 
environmental capability by using a graph, shown in Figure 5.10. There was a positive 
relationship between stringent customer environmental requirements and a supplier’s 
environmental capability. However, the rate of change was greater for the low buyer-supplier 
relationship quality group compared to the high buyer-supplier relationship quality group. In 
other words, high buyer-supplier relationship quality provides a less profound effect on the 
relationship between stringent customer environmental requirements and suppliers’ 
environmental capability. Buyer-supplier relationship quality is found to moderate the 
relationship between stringent customer environmental requirements and suppliers’ 
environmental capability. Thus, Hypothesis 6 is supported. 
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Figure 5.10: The moderating effect of buyer-supplier relationship quality on the relationship 
 between stringent customer environmental requirements and supplier environmental 
 capability 
 
 
5.10  Summary 
Data analysis of this research has been divided into two chapters. Chapter 4 mainly presented 
initial data analysis such as cleaning, screening, missing value analysis and normality checks. 
Further, profile of the respondents and the dimensionality test by exploratory factor analysis 
was also presented there. This chapter (Chapter 5) has mainly dealt with data analysis carried 
out in AMOS, which was also carried out in two stages. It started with validation of the 
measurement model carried out by confirmatory factor analysis. The model passed all the 
validity tests after the deletion of a few items and relevant operations for each of the issues. 
Reliability test also showed that the full measurement model was a reliable instrument for 
testing the structural model. Afterwards the chapter explained how a SEM structural model 
was developed, estimated and tested using data collected in this research to validate the 
proposed hypotheses. In the structural model, it showed that all of the hypotheses are 
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supported, based on estimated statistical significance. Further, the indirect effect was tested 
by mediation analysis, which showed that a partial mediation was present. Lastly, interaction 
moderation was tested and the result showed that buyer-supplier relationship quality 
negatively moderates the relations between stringent buyer environmental requirements and a 
supplier’s environmental capability. 
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   CHAPTER 6 
6 DISCUSSION 
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6.1 Introduction 
This chapter provides a discussion of the findings reported in Chapter 5. The objective of the 
discussion is manifold. In the beginning, Section 6.2 provides a synopsis of this research, and 
afterwards, an explanation of the hypotheses is presented in Section 6.3. Section 6.3.1 
discusses the conceptualisation of stringency, which is based on Section 2.6.2.1 where 
conceptualisation is discussed in detail. Then, section 6.3.2 discusses how stringent customer 
environmental requirements impact the supplier’s environmental capability development. 
After that, Sections 6.3.3 and 6.3.4 address the role of supplier environmental capability 
development in environmental performance and also its mediating role in translating stringent 
customer environmental requirements into environmental performance. The direct impact of 
stringent customer environmental requirements into supplier environmental performance will 
be discussed in Section 6.3.5. Finally, the role of buyer-supplier relationships quality is 
described, taking into consideration the findings from the interaction moderation in Section 
6.3.7. The discussion on overall research framework based on theoretical and industry 
perspectives is presented in Section 6.4. Lastly, the perspective of strategic supply chain is 
discussed in Section 6.5. 
6.2 Synopsis of the research 
The concept of ‘stringent customer environmental requirements’ is a relatively new concept 
in the sustainable supply chain domain (Lee et. al 2014; Bruno et al. 2016). Environmental 
requirements from buyer firms are inevitable because of the sustainability pressures. 
However, from the perspective of supplier firms with respect to these stringent requirements 
is not investigated well. To be specific, the way in which supplier firms handle and respond 
to these requirements properly is of great concern and needs to be addressed in academic 
arenas. Although some of the previous research has discussed issues around this concept, 
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there is a pressing need to uncover a comprehensive idea of this concept (Simpson 2007; Lee 
et.al 2014). The objective of this research is to investigate why and how these environmental 
requirements become stringent and also how they impact environmental performance through 
capability development. Specifically, the following research questions were asked to uncover 
this concept: 
RQ-1: To what extent stringent customer environmental requirements drive 
supplier environmental performance? 
RQ-2: How do stringent customer environmental requirements drive the 
environmental capability of suppliers? 
RQ-3: To what extent does the capability of suppliers facilitate the 
relationship between stringent customer environmental requirements and 
environmental performance? 
RQ-4: How does the buyer-supplier relationship influence the relationship 
between stringent customer environmental requirements and the capability of 
suppliers? 
Quantitative methodology has been chosen to investigate these questions. The research 
framework contains the hypothesised relationships between the concepts around stringent 
customer environmental requirements. The research framework and hypotheses are 
underpinned by two theories: TCE and RVB’s dynamic capability view. A survey has been 
conducted in the Bangladesh Ready-Made Garment Industry, with 262 responses retained for 
analysis. The result from the hypothesis test in SEM is as shown below in Table 6.1. 
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Table 6.1: Summary of hypothesis and result 
Hypothesis Description Result 
H1 
Supplier’s capability to meet the environmental performance 
requirements is positively related to the ‘stringency’ of 
customer environmental requirements. 
Supported 
H2 
The supplier’s environmental performance is positively related 
to their capability. 
Supported 
H3 The supplier’s environmental capability mediates the 
relationship between stringency of environmental 
requirements and environmental performance. 
Supported 
H4 The supplier’s environmental performance is positively related 
to the ‘stringency’ of customer environmental requirements. 
Supported 
H5 The buyer-supplier relationship quality positively impacts the 
supplier firm’s environmental capability development. 
Supported 
H6 The buyer-supplier relationship quality moderates the 
relationship between stringent customer environmental 
requirements and supplier environmental capability 
development. 
Supported 
 
 
6.3 Explanation of the findings 
 
In this section, at the outset it will be discussed how a new construct, ‘stringent buyer 
environmental requirements’, was conceptualised  in 6.3.1, and then the result of the 
hypotheses developed incorporating theoretical and practical examples in Sections 6.3.2 to 
6.3.6. 
6.3.1 Conceptualisation of stringent buyer environmental requirements  
 
The role of major customers in enhancing sustainability practices has been emphasised in the 
literature, and as a consequence, a few authors mention environmental requirements from 
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customers and their consequence in the supply chain. For example, Simpson et al. (2012) 
state that environmental requirement from major customers improves supplier commitment 
towards environmental practices. Due to the increasing concern over environmental 
sustainability, these requirements are becoming stricter for the suppliers from day to day. For 
example, the use of more environmentally friendly materials in processes, the prevention and 
treatment of waste by using energy efficient technologies, the reduction of emissions, and the 
use of renewable energies are all become standard requirements from buyers. As discussed in 
the earlier literature review (Sections 2.5 and 2.6), in many instances these environmental 
requirements may become stringent and suppliers must address whether they want to stay in 
business. However, in the literature there is no comprehensive understanding of this concept 
from the suppliers’ perspective. An article from a different viewpoint, that of Lee et al. 
(2014), states that when requirements pass along the supply chain they may become stringent 
due to the bounded rationality and opportunism which results in a green bull-whip effect, and 
suppliers may use several strategies to mitigate this. However, stringency may arise in many 
circumstances in business, and therefore in this study further conceptualisation was needed 
before carrying out survey research. 
A comprehensive literature review was carried out to uncover the situations or contexts in 
which environmental requirements become stringent and theoretically deductive method used 
for identifying factors of stringency. For the first time in any research, this study uses 
stringency as a construct, and therefore further verification from industry and academic 
experts was deemed necessary. Three industry experts were contacted and shared the main 
theme of the concept of stringency. Afterwards, a cross-check was carried out to verify the 
similarity of the dimensions between industry experts and literature. Both common and 
uncommon views from industry and literature were further discussed with three academic 
experts in sustainable supply chain research. TCE theory was employed to gain a deeper 
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understanding of the concept and its dimensions. For example, the complexity of 
implementing buyer environmental requirements leads to increased transaction costs for 
suppliers. There are few other factors that also could lead to greater transaction costs for 
suppliers, such as variations in environments from customers, uncertainty in changes of 
requirements, opportunism of buyers regarding deadlines and strictness, relationship between 
buyers and suppliers, type of transaction, risk of penalty, working within specific frameworks, 
and completely new environmental requirements from buyers. Thus the use of TCE has been 
used to explain and understanding of the concept which has been discussed in detail in 
Section 2.6.2.2. Based on the literature review and the discussion with experts, and by 
employing TCE, seven unanimous factors were found to define stringency in this research. 
The items corresponding to these seven factors are given in the appendix as a survey 
questionnaire attachment, which was used in this research for data collection. Factors of 
stringent buyer environmental requirements are also presented as follows: 
In the last twelve months: 
• We received environmental requirements from our buyers that we did not 
experience before. 
• We received environmental requirements from buyers to fulfil within a shorter 
period. 
• We had to remove hazardous material (e.g. lead, phthalates) from the process 
beyond our routine practices. 
• Our major buyer would withhold our supply contract if we do not meet their 
environmental requirements. 
• Received and asked to implement environmental requirements for which we do 
not have the skills and expertise. 
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• Received environmental requirements from our major buyer(s) that are not 
required by other buyers. 
• Have dedicated significant budget to attend to environmental requirements from 
our major buyers. 
A statistical validation of the stringency concept as a construct and its measurement items 
was conducted through several statistical processes, e.g. a dimensionality test was carried out 
in EFA which demonstrated the uni-dimensionality of the construct with all items loaded into 
one and also with loading all above 0.50. However, a few items loaded very well than others. 
For example, fulfilling environmental requirements within a short period appeared with the 
highest loading value of 0.85, then a brand new environmental requirement (that suppliers  
did not experience before) showed 0.84 and a withholding supply contract by suppliers 
(which is a form of penalty) showed 0.80. These three dimensions came up with loading 
more than 0.80 (other four were less than 0.80) which indicates that these three dimensions 
are highly important in establishing the concept of stringency as a construct. Further, both 
convergent and discriminant validity were tested in CFA by using AMOS and supported. In 
conclusion, after completing all of these processes and tests, the concept of stringency has a 
complete understanding for doing survey research. 
Findings indicate that the items used for the conceptualisation of stringent environmental 
requirements are prevalent in reality, but not sufficiently explored in the literature. 
Respondents indicated that they had received new environmental requirements from their 
buyers in the last twelve months which they had not experienced before. Suppliers similarly 
had been asked to meet requirements within even shorter deadlines. Furthermore, suppliers 
were frequently exposed to penalties (mostly in the form of cutting orders or moving to 
another supplier) if they could not meet their buyers’ requirements. This research proposes 
that all these factors place suppliers in a complex and difficult situation, and terms this as 
 162 
 
‘stringent buyer environmental requirements’. The findings support the conceptualisation of 
the construct and its prevalence in the industry. This perception of stringency leads suppliers 
to take initiatives in many aspects, which has been explored in this research and discussed in 
the next few sections. Although large scale qualitative data would be more relevant to 
conclude on this, however, we have taken expert opinion from industry and academia as 
qualitative or mixed method is out of scope of this research. 
6.3.2 The impact of stringent environmental requirements on environmental 
capability (H1) 
 
As discussed in Section 2.8.1, in order to respond to stringent environmental requirements 
from buyers, supplier firms need to improve their capabilities, including their knowledge base, 
investment in new technologies, and processes (depending on the type of performance 
requirements). Since these stringent requirements are uncertain and changes are inevitable 
due to today’s dynamic business environment therefore, suppliers should be able to absorb 
such changes quickly. Accordingly, this research hypothesises that a supplier’s capability to 
meet environmental performance requirements is positively related to the ‘stringency’ of the 
customer environmental requirements as H1: A supplier’s capability to meet environmental 
performance requirements is positively related to the ‘stringency’ of customer environmental 
requirements. 
The results of the structural equation model support the assumption that if environmental 
requirements become more stringent it is more likely that supplier firms will put more effort 
into developing their environmental capability. This is because through developing capability, 
firms achieve their performance requirements (Simpson et al. 2012) and meeting performance 
requirements from customers is the key to sustain in business. 
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This hypothesis is further supported by previous studies in which researchers have indicated 
that the pressure for environmental performance improvement among large firms (Darnall 
2006; Delmas & Montes-Sancho 2010; Murillo‐Luna et al. 2008) derives from regulatory 
changes, innovation pressure, customer awarness etc. This pressure is then disseminated from 
large corporations to their small suppliers through their supply contracts. Consequently, 
supplier firms need to respond to their buyers by meeting the latest environmental standards, 
setting up new technologies, processes and so on (Darnall & Sides 2008; Delmas & Montes‐
Sancho 2010; Simpson et al. 2012). This eventually requires supplier firms to develop 
operational capabilities beyond their existing capability. For instance, Lee et al. (2014) state 
that suppliers firms are required to develop new capabilities and focus on collaboration with 
their buyers for further technical and managerial assistance in the form of technical support, 
educational programs such as environmental training and expert help where suppliers are in 
lack. 
6.3.3 The impact of supplier environmental capability on environmental 
performance (H2) 
 
This research aims to examine through a framework that suppliers’ environmental 
capabilities positively impact their environmental performance. The relevant hypothesis was 
H2: A supplier’s environmental performance is positively related to their environmental 
capability. Result of the hypothesis test was significant, indicating that the greater the 
environmental capability a firms possesses, the more likely they are to have better 
environmental performance. This result is very much in line with the relevant literature, 
where authors concluded that environmental management capability significantly influences 
a firm’s environmental performance (Wong 2012; Simpson 2012; Melnyk et al. 2003; Sarkis 
et al. 2010). For instance, Sarkis et al. (2010) emphasise the importance of a firm’s capability 
for successful implementation of environmental practices in achieving desired environmental 
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performance. Lai et al. (2010) states that to achieve required environmental performance 
from customers, supplier firms need to implement environmental practices for which the 
internal environmental management capability of the firm is critical. A stream of capability 
literature emphasise the necessity of having unique capabilities to solve complex problems 
(e.g. target performance levels, pollution prevention) in order to achieve desired performance 
levels. Some research suggests developing unique capabilities through knowledge resources 
for improved performance (Simpson 2012). This research indicates that knowledge resources 
such as environmental expertise can provide firms with an internal ‘know-how’ and allow 
them to understand the practical complexities of performance problems (Kogut & Zander 
1992). 
6.3.4 The mediating effect of supplier environmental capability (H3) 
As supplier environmental capability plays a vital role in translating buyer environmental 
requirements into desired environmental performance, it can reasonably be hypothesised that 
H3: The supplier’s environmental capability mediates the relationship between stringency of 
environmental requirements and environmental performance. 
Results from the structural model revealed a positive direct impact of stringent environmental 
requirements on supplier environmental performance. Moreover, stringent environmental 
requirements also have an indirect impact on supplier environmental performance through 
environmental capability development. The statistical test for both direct relationship and 
mediating relationship paths are significant, and means that stringent environmental 
requirements and the development of supplier environmental capability directly affect 
environmental performance. This means that in response to stringent environmental 
requirements, supplier firms may need to develop their capability in order to improve their 
environmental performance at the end. However, as mentioned in Section 6.5.1, it may also 
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improve environmental performance directly without developing capability. Therefore, it can 
be concluded that supplier environmental capability partially mediates the relationship 
between stringent customer environmental requirements and environmental performance. 
The mediating role of a firm’s environmental capability can be explained by the 
organisation’s dynamic capability (Winter 2003), which may facilitate to absorb changes in 
the business environment. As described in Section 2.8.2, organisational capabilities such as 
knowledge acquisition, assimilation, transformation and exploitation build on each other and 
eventually yield Absorptive Capacity (AC) (Zahra & George 2002). Zahra and George (2002) 
state that absorptive capacity is a dynamic capability that influences a firm’s ability to create 
and deploy the knowledge necessary to build other organisational capabilities. In this 
research, it is posited that when firms attempt to comply with overly complex environmental 
performance requirements to meet stakeholder demands, dynamic capabilities will facilitate 
the absorption of uncertainty and complexity around environmental performance 
requirements and provide firms with a competitive advantage. 
6.3.5 The impact of stringent environmental requirements on environmental 
performance (H4) 
 
Referring to the previous Section 6.3.1, when environmental requirements from buyers 
become stringent, the relevant question to explore is how this affects supplier performance (in 
this research specifically, environmental performance). It is therefore necessary to explore 
whether these stringent environmental requirements really impact a firm’s environmental 
performance improvement or not. The relevant hypothesis to capture this issue is hypothesis 
4 (H4): A supplier’s environmental performance is positively related to the ‘stringency’ of 
the buyer’s environmental requirements. 
The statistical analysis shows that this hypothesis is supported, and is explained below. 
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As discussed in previous Sections 2.5.4 and 2.6.2.1, environmental requirements from 
customers may become more stringent in many instances. For example, when there are 
stricter regulations in place in a buyer’s home country and suppliers are exposed to those 
regulations indirectly from their buyers, suppliers lack capability when they receive a new 
requirement, particularly if the requirement passes through multiple tiers in the supply chain 
due to bounded rationality and opportunism (Lee at al. 2014), suppliers’ perceived 
uncertainty about how the environmental requirements will change in the future, and if there 
are any penalties from buyers. Because many general requirements such as environmental 
management standards fail to achieve desired environmental performance, more stringent 
environmental requirements have evolved (Murillo‐Luna et al. 2008; King 2001; Simpson, 
Power & Klaseen 2012) and often buyers force manufacturers to ‘build in’ better 
environmental performance, frequently through improved recyclability, re-manufacturability 
or the removal of toxic substances in processes or products (Stephan & Robert 2006; Lee et al. 
2014). 
As a result, by reviewing the previous literature it can be concluded that the ‘stringency’ of 
customer environmental requirements may impact directly and indirectly on many aspects of 
supplier firms’ environmental performance, for example waste reduction, integration of 
cleaner technologies, and the treatment of waste in a greener way by recycling, re-using or 
remanufacturing. 
6.3.6 The impact of buyer-supplier relationship quality on supplier 
environmental capability development (H5) 
 
In this research it has been hypothesised that buyer-supplier relationship quality has a 
positive impact on a supplier’s environmental capability development. The specific 
hypothesis proposed was H5: Buyer-supplier relationship quality positively impacts a 
supplier firm’s environmental capability development. 
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Results from the structural model support the proposed hypothesis, and it is perhaps of no 
surprise that a high-quality buyer-supplier relationship will motivate suppliers to develop 
their environmental capabilities. For example, providing experts from buyer end help supplier 
firms to understand the difficulties of new environmental requirements, motivate them to 
implement required changes in their system, monitoring supplier’s progress regularly. Further, 
it indirectly indicates that buyers are interested in long-term relationships and supplier can 
assume that they will get future orders. 
In the green supply chain literature, buyer-supplier relationship quality is indicated as a 
means of improving capability through joint development of collaborative programmes, 
processes, materials, training and other solutions to environmental issues (Simpson et al. 
2007; Sarkis et al. 2010; Green et al. 2000). It can be said that suppliers who have trustworthy 
relationships and long-term strategic partnerships with their buyers are more successful in 
managing environmental requirements. In such cases, buyers are aware of the environmental 
capabilities of suppliers and their strengths, and therefore they can easily depend on their 
suppliers. In many cases, buyers collaborate with suppliers in predicting changes in 
environmental requirements, in turn making it easier for suppliers to plan ahead, coordinate 
and manage for change.  
6.3.7 The moderating effect of buyer-supplier relationship quality (H6) 
In addition to the direct influence of relationship quality on supplier environmental capability 
development, it was also hypothesised that: 
H6: Buyer-supplier relationship quality moderates the relationship between stringent 
customer environmental requirements and a supplier’s environmental capability development. 
Results from the structural model and interaction effect (shown in Figure 5.10) indicate that 
buyer-supplier relationship quality negatively moderates the relationship between stringent 
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customer environmental requirements and a supplier’s environmental capability development. 
While hypothesis H1 is supported, this means that stringent buyer environmental 
requirements have a direct and positive impact on supplier environmental capability 
development. However, moderation result indicates that when buyer-supplier relationship 
quality is high, the strength of the relationship between stringent buyer environmental 
requirements and a supplier’s environmental capability is actually diminished. A possible 
explanation for this result might be because of the nature of the moderator variable. This 
study has assumed (and explained in Section 5.7) that buyer-supplier relationship quality is a 
quasi-moderator in this model, has a direct impact on supplier environmental capability 
development (which is supported: H1), and also influences the relationship between stringent 
buyer environmental requirements and a supplier’s environmental capability. When the 
relationship quality is high, a supplier’s main motivation or driving force for environmental 
capability development is the relationship, because this might increase the supplier’s chance 
to receive more orders in the future. Buyers, on their part, share the responsibility, rather than 
focusing on how stringent the requirement is. Although stringent requirements impact a 
supplier’s capability, the strength of the impact will be weakened as the relationship is 
already playing a positive role in capability development too. For example, if the buyer and 
supplier have a good relationship, the buyer will usually provide the latest information about 
any changes in environmental requirements, so that suppliers can prepare in advance and 
have enough time to handle the changes (Nyaga et al. 2010). On the other hand, if the 
relationship quality is low, the main driver for a supplier’s environmental capability 
development is the stringent requirements from their buyers. If buyers do not provide the 
latest info beforehand, supplier will get tighter timelines and requirements will become 
stringent, thereby having more of a direct impact on capability development. This will 
happen if suppliers are keen to meet buyer environmental requirements and continue in 
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business (Simpson et al. 2007). If the relationship quality is high, it has already a positive 
impact on capability development and thus decreases the influence of stringent requirements 
on that capability development. For a low relationship quality, the opposite is true. 
6.4 Discussion on research framework 
This section discusses the overall theoretical framework, the constructs that were originally 
proposed and the theoretical standing of the framework in the context of the sustainability 
and strategic supply chain literature. The industry context of the Bangladesh ready-made 
garment industry will also be incorporated into the discussion. 
6.4.1 Implication of stringent buyer environmental requirements  
This research started with the idea of how environmental requirements become more 
stringent and what suppliers do in response. There were no relevant construct in the literature 
that could represent this idea, and consequently it was decided to conceptualise the construct 
after reviewing the literature and consulting academics and industry personnel. Although the 
literature contains two studies by Lee et al. (2014) and Bruno et al. (2016), who discuss the 
green bull-whip effect, these two studies discuss the environmental requirements from a 
perspective where they identify the  green bullwhip effect when environmental requirements 
pass through the supply chain similar to the traditional bullwhip effect. In this study, it has 
become clear that environmental requirements actually become stringent because of the 
dynamic nature of the business environment, and therefore the construct of ‘stringent buyer 
environmental requirements’ has been proposed. This construct has been conceptualised by 
using TCE theory and operationalised by consulting (pre-test) with industry personnel and 
academics, carrying out a pilot test and finally using statistical data analysis as discussed in 
Section 6.3.1. The construct development process was rigorously followed and seven items 
were identified to measure the construct. The findings from the theoretical framework 
 170 
 
indicated the positive impact of stringent buyer environmental requirements on 
environmental performance, both directly and also through capability development (discussed 
in Section 6.2.4). Here, we discuss the significance of the findings, which could be twofold. 
Firstly, to achieve the performance outcomes required by the buying firms, supplier firms put 
their effort into achieving the level of stringent requirements the buyers asked for. They may 
have capability in-house (for example, they may have knowledge resources, technological 
capabilities, and financial ability) but these capabilities are not necessarily being used unless 
asked by their buyers. Therefore, when they are asked to meet specific performance targets, 
even without developing their capability further, they may meet the required environmental 
performance standard. For example, if a company has the technology to treat waste water, 
removing 100% of chemicals, yet the requirement from the buyer is to remove only 60%, 
reasonably the company might think of saving money by avoiding the remaining 40%. This 
explanation/finding is supported by the results of Zhu & Sarkis (2004), where they state that 
meeting environmental requirements from buyers in turn improves the ‘green’ performance 
of suppliers as well as of the whole supply chain. As a result, from a theoretical perspective it 
can be argued that if buyers impose more stringent environmental requirements, supplier 
firms must address those requirements in order to remain in business. 
Secondly, in addition to the theoretical stance, the importance/impact of stringency on 
environmental performance also makes a lot of sense from a practical perspective. If we look 
at the context of the Bangladesh RMG industry, this result can be further explained. In their 
official website, the largest association of Bangladeshi garment manufacturers (BGMEA) 
state that the “International community is getting increasingly interested in sustainable 
business and eco-friendly production. There is also a growing pressure on industries for 
environmental compliance, and at the same time international buyers are giving preference 
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to green producers. Moreover, it is now apparent that companies that fail to integrate 
sustainability into their core strategies will fail to maintain their competitiveness over time.” 
The report goes on to explain that due to pressure for environmental practices from buyers, 
BGMEA has taken a number of initiatives to improve their environmental performance to the 
level their buyers are demanding. Some prominent initiatives are: ‘Promoting Clean & 
Responsible Production in the Bangladesh Textile Sector’, ‘TREES’ (Toward Resource 
Efficiency and Environmental Sustainability), and PaCT (Partnership for Cleaner Textiles). 
Suppliers have taken the initiative to reduce their water footprint through enhancement of 
water resource management, adoption of low-cost/no-cost cleaner production practices, and 
investments in technologies that significantly reduce water consumption and effluence. 
As a result, plenty of green garment factories are now established in Bangladesh. Many 
factories in Bangladesh have commendable environment-friendly practices, such as the use of 
energy- and resource-efficient technologies and machinery, the use of renewable energy, 
material recovery and environment management systems (BGMEA 2016). A noticeable 
environmental performance improvement due to buyer requirements can be found in the 
sustainability report of Viyellatex Limited (Viyellatex 2018), which states that the company 
have improved their performance in many aspects such as, “Our diesel consumption 
decreased approximately 12% and our natural gas consumption decreased approximately 6% 
this year.” They also state that, “Only about half of this water is taken from ground water 
consumption, the rest is found from our rain water harvesting system and from our reuse of 
treated waste water”. It is also mentioned that new energy-efficient lighting and machinery 
can save 35% of energy use from last year. Other environmental friendly activities include 
paper recycling, use of organic fertiliser, reusing spinning waste and reusing fabric, all of 
which contribute to Viyellatex’s improved environmental performance. Hence, there is 
enough evidence in the literature, in the findings of this study and in reality, that when 
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environmental requirements from buyers become stringent, supplier environmental 
performance is improved. With regards to its standing in the sustainable supply chain 
literature, the ‘stringency’ of buyer environmental requirements will be specifically useful in 
achieving firms’ environmental sustainability. Importantly, it adds a new avenue for 
discussion in the supply chain literature focusing on the supply contract. 
6.4.2 Importance of suppliers’ environmental capability 
 
At the beginning of this research, supplier environmental capability was assumed to have a 
vital role in implementing stringent buyer environmental requirements for improved 
environmental performance. Relevant hypotheses were found significant, which indicated a 
positive impact of stringency on the environmental capability of suppliers and pointed 
towards the fact that capability mediates the relationship between stringency and 
environmental performance (see Sections 6.3.2 and 6.3.4). In this section, supplier 
environmental capability is discussed in the context of the sustainable supply chain literature 
and from an industry perspective. 
Some prominent studies in the context of environmental capabilities (e.g. Liu, Zhu and 
Seuring (2017), Wong et al. (2012), Lee and Klassen (2008)) revealed the importance of the 
environmental management capabilities of suppliers, which reflect the ability of suppliers to 
improve their performance on environmental issues. There are two types of capabilities 
mentioned in the literature: static and dynamic. While most studies suggest resource-based 
capabilities which are ‘static’ in nature, this study proposes that firms need to have ‘dynamic’ 
capabilities to address stringent environmental requirements. The dynamic capability 
framework (Zahra 2002) supports this assumption with the view that in uncertain business 
environments where environmental requirements are changing frequently, firms’ capabilities 
also need to by ‘dynamic’ to absorb the changes quickly, and that ‘static’ capability will not 
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be able to address such changes (Winter 2003). For instance, suppliers may need to hire 
expertise (Tseng & Lee 2014), require special training to incorporate contemporary 
environmental requirements (Sarkis et al. 2010), need to modify their processes and systems, 
and in some instances need to implement a new system. Thus, it can be said that suppliers 
develop their environmental capability to improve environmental performance in accordance 
with their buyers’ requirements. However, to what extent suppliers need to improve or 
modify their capability depends on the level of stringency of these requirements, their 
relationship with the buyer, their current practice, expertise etc. These variations in expertise, 
exposure to different kinds of environmental requirements (Lee et al. 2014), size of the 
company and current certifications standards will all contribute to the association between 
perceived stringency and supplier’s environmental capability. 
A practical example from the research context of the Bangladesh ready-made garment 
industry is worthy for discussion here. Leading apparel and footwear buyers and retailers, 
who source from Bangladesh, have teamed up to make the country's factories 
environmentally sound as part of a global initiative. They have come together under the Zero 
Discharge of Hazardous Chemicals (ZDHC) programme, which aims to lead the industries 
towards lowering their discharge of such chemicals by 2020. The ZDHC programme 
signatory brands include Adidas, Benetton, Burberry, C&A, Esprit, G-Star Raw, Gap, H&M, 
Inditex, Jack Wolfskin, Levi Strauss, L Brands, Li Ning, M&S, New Balance Athletic Shoe, 
NIKE, PUMA and PVH Corporation. This sudden introduction of ZDHC requires 
manufacturers in Bangladesh to develop their existing capabilities further. But what 
specifically do they need to do? According to the guidelines (ZDHC 2018), they may need to 
make a lot of improvements in their operations. These changes could include recruiting a 
dedicated environmental campaign expert, training employees at home and abroad, and 
modifying production process to handle different kinds of hazardous chemicals, using more 
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environmental friendly process such as wet processing instead of sand blasting technologies. 
But even if supplier firms acquire new technology, it is uncertain for how long their buyers 
will accept these changes, as different requirements are coming and processes need to be 
continually updated. For example, another requirement is the use of 100% organic cotton. 
Suppliers must ensure that 100% organic cotton is being used in the supply chain, which 
demands a high level of supply chain coordination and monitoring, including the farmer that 
produces the cotton. Firms may have to set up new environmentally friendly facilities for 
‘washing’ and ‘dying’ and install new monitoring systems for tracking energy usage (e.g. 
water, electricity, gas) to meet the requirements. 
Another example where suppliers have had to make major changes in their capabilities during 
2013-2016 was a programme called ‘SAVE’ (Sustainable Action and Vision for a better 
Environment), which focused on resource-efficient production, reducing all sorts of waste 
(material, water and energy), and setting an ambitious target to reduce waste, energy and 
greenhouse gas emissions by 25% by the end of the year. This prompted factories to 
introduce new and expensive energy-efficient technologies, and change the entire factory 
lighting system to an energy-efficient one. As the requirement came from important buyers 
such as PUMA and H&M, suppliers acted promptly according to the guidelines. Some 
initiatives for capability development included training to educate the suppliers’ sustainability 
teams on how to conserve resources and enhance their environmental performance, carrying 
out on-site assessment and comparing with international standards, setting plans for 
improvement, creating a roadmap with a 25% target to reduce waste, introducing a 
management system framework, and implementing an e-learning system containing high-
level information from the sustainability guidelines (SAVE 2018). It was evident that all of 
these initiatives were from buyer’s side. In some cases buyers imposed the requirements and 
suppliers complied. And in some instances buyers launched a project and suppliers were 
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required to participate and improve their performance by improving their existing processes 
or systems. 
It is unsurprising, therefore, that as buyers impose more stringent requirements, suppliers are 
more likely to develop their capabilities to meet these performance requirements. The 
examples described in Section 6.3.2 indicate that environmental performance requirements 
from buyers do positively impact suppliers’ environmental capabilities. A number of 
examples were mentioned where suppliers have developed their capability through initiatives 
such as the PACT project, the SAVE project, the ZDHC programme, internal and external 
training, the setting up of new technologies and 3R (reduce, reuse and recycle) programmes. 
In addition, many buyer organisations have individual environmental requirements for which 
they need to invest in capability development, e.g. the setting up of effluence treatment plants, 
the recruitment of environmental experts, the use of environmentally friendly chemicals, the 
use of organic cotton, and the biologically rather than chemical treatment of waste (BGMEA 
2017). All of these contribute to a supplier’s capability development towards meeting the 
environmental performance required by their buyers. To what extent these capabilities impact 
their environmental performance is the next question to be addressed. 
A recent report reveals that RMG companies in Bangladesh develop their capabilities by 
implementing the PaCT project (Partnership for Cleaner Textiles) as part of their buyers’ 
environmental requirements. This report (published by BGMEA) shows that while a few 
years ago the average water footprint of fabric in Bangladesh was over 250 litres for 
production of 1kg of fabric, this has now have been reduced to 100-120 litres/kg and there are 
even best practices of 57 litres/kg in a few Bangladeshi factories (BGMEA 2017). The report 
also reveals an interview with Md. Zahidullah, the Head of Sustainability at DBL Group, one 
of the largest exporters in Bangladesh, in which he said about PACT, “We have been able to 
save water, dyes, chemicals, etc.; reduce our costs of production and even contributed to 
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making water available for the local community. In the year 2016 we have been able to save 
USD 1.6 million.” 
Section 6.4.2 described the capability development initiatives of the SAVE programme, 
including the training of employees, framework for management systems, e-learning systems 
and so on. The consequences of developing these capabilities has led to a saving of about 62 
million kWh of energy, a reduction of 44.5 thousand tonnes of CO2 emission, a saving of 
about 633m³ of water, and a reduction of 660 tonnes of waste, which can be converted into a 
total financial saving of US$ 4,000,000 per year (SAVE 2018). In addition, some company-
specific examples can be given. For instance, Viyellatex significantly reduced their energy 
use (using renewable energy) and water usage (40%) by developing capabilities such as 
setting up ETP and a state-of-the-art dyeing process (Viyellatex 2018). In many cases, buyers 
ask suppliers to reduce industrial waste and treat it in an effective manner. In doing so, 
suppliers need to set up a completely new waste management plant where they will be able 
treat more waste than previously. 
As this study has proposed and found that supplier environmental capability facilitates the 
impact of stringent buyer environmental requirements on environmental performance, a 
related discussion could be multifaceted. Firstly, to achieve the performance outcomes 
required by the buying firms, supplier firms put their effort into meeting stringent 
requirements. They may have capability in-house (e.g. knowledge resources (Tseng & Lee 
2014), technological capabilities, financial ability) but these may not be used unless 
necessary because of high operating costs. Therefore, when they are asked to meet specific 
performance targets, they might not have to develop the capability to meet the requirements. 
For example, if a company has the technology to treat waste water and can remove 100% of 
the chemicals present, yet the buyer requires only 60% to be removed, the supplier might 
think of savings by avoiding the remaining 40%. This explanation is supported by the 
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findings of Zhu & Sarkis (2004), who state that meeting environmental requirements from 
buyers improves the ‘green’ performance of suppliers as well as those of the whole supply 
chain.  Stringency therefore has a direct impact on performance without developing 
capability. 
On the other hand, supplier firms might not have the environmental capability to meet 
specific environmental performance requirements from buyers. In this case, even if the 
environmental requirements are highly stringent, this will not have a direct impact on their 
environmental performance due to their lack of relevant capability. Instead, supplier firms 
need to first develop capability to meet the target performance (Tseng & Lee 2014; Wong et 
al. 2012). For example, if a supplier company has limited knowledge, resources or expertise 
in a specific area, they would need to recruit environmental experts in order to develop 
capability in that area. Other examples might include obsolete technology, or specific 
changes in processes or systems. Any of these changes would contribute to the development 
of capability in response to stringent requirements from buyers. Obviously the purpose is to 
meet the performance targets. 
As mentioned above, in some cases buyers’ stringent environmental requirements do not 
directly impact a supplier’s environmental performance, but do impact indirectly through 
their capability development. For instance, if a buyer asks a supplier firm to treat their waste 
water and chemicals but the supplier currently does not have an effluence treatment plant, 
setting up a new treatment plant would require a huge investment in terms of money, time 
and space. Understandably, this would be a major decision for a company to make. As a 
result, the buyer’s requirements will not have any impact on environmental performance until 
or unless the plant has been set up (Lin & Wu 2014). 
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 The aforementioned discussion unveils and substantiates that the capabilities required to 
address stringent environmental requirements are dynamic rather than static. Although in 
capability literature, dynamic capability has different perspective (as discussed in Section 
2.6.2.4), this study takes Zahra (2002)’s view of dynamic capability, and stands with the 
proposition that a supplier’s environmental capability facilitates the absorption of stringent 
environmental requirements from buyers. 
6.4.3 The role of the buyer-supplier relationship 
Previous studies have viewed the buyer-supplier relationship from different perspectives to 
implement sustainability practices. For instance, Anne et al. (2015) emphasised the role of 
power, and showed that how big buyers exploited their power to implement environmental 
sustainability practices in supplier organisations. Zhu, Sarkis & Lai (2012), Lee, Kim and 
Choi (2012), and Lee & Klassen (2008) are in favour of cooperative relationships to improve 
a firm’s environmental and operational performance. This study shares their view of 
cooperative relationships, believing that this will reduce the extent of stringency perceived by 
suppliers. While power may have some influence in the implementation of buyer 
requirements as mentioned by Anne et al. (2015), however suppliers may struggle to absorb 
complex environmental requirements, and cope with uncertainty in changes in environmental 
regulations. Cooperative relationship would, however, enable suppliers to adopt these 
changes. 
 
In a cooperative relationship, supplier firms perceive that their buyers do not force or impose 
stringencies upon them, but rather that they share responsibility together through joint 
development efforts, training and so on. When buyer firms see true commitment and vision 
about environmental issues from their suppliers, they also extend their cooperation through 
supplier development programmes, and in some cases even invest in suppliers where there is 
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the likelihood of a future long-term relationship (for example, H&M, PUMA and Inditex 
invest in selected and trusted suppliers around the world as part of their supplier development 
programmes). When suppliers have good relationship with their buyers, they are more likely 
to receive the latest information about upcoming changes in environmental requirements. 
This advanced information from buyers help suppliers to prepare for changes by carrying out 
training and reducing uncertainties. In some cases, an indicator of good relationship quality is 
when buying firms invest in supplier firms’ capability development to comply with their code 
of conduct. This is an indication that both buyer and supplier are working together to reduce 
the environmental impact of the processes involved in the supply chain, and as a result, 
supplier can quickly respond to changes in environmental requirements.  
When supplier firms are unable to comply with their buyers’ code of conduct regarding 
environmental issues, buyer firms tend to switch to other capable suppliers. However, if there 
is a good buyer-supplier relationship, buyers prefer to work together to find a solution rather 
than switching. This collaboration drives long-term relationships, motivates suppliers to 
develop additional skills and expertise to meet their buyers’ environmental requirements, and 
also improves their ability to solve complex environmental problems. 
In the context of this research (the Bangladesh ready-made garment industry), the buyer-
supplier relationship is a major element in considering environmental capability development. 
This is also claimed by Mckinsey & Company 2011, in which suppliers state that close long-
term relationships with their buyers are crucial for developing their capability in various 
aspects including environmental. 
The McKinsey report by Mckinsey & Company (2011) also clearly identifies the 
‘environment’ as a recently addressed issue in Bangladesh due to the strong push from 
western stakeholders, mainly European and North American buyers. Due to high investment 
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requirements and uncertainty over how long the effort on environmental issues will attract 
customers, they are reluctant to address this by all their means. A decade ago, ISO 14001 was 
a prime requirement from buyers in the Bangladeshi ready-made garment industry and many 
suppliers invested, developed capabilities and achieved relevant certification. However, after 
only a few years, LEED (even the highest category – LEED platinum) is one of the prime 
environmental requirements from buyers. As these requirements change, if suppliers do not 
have long-term relationships and continuation of contracts, they will be unable to make a 
return on investment for developing their environmental capabilities. Some prominent 
examples that indicate good buyer-supplier relationships in the context of Bangladesh include 
SAVE, PACT, the Cleaner Production Initiative (CPI) and ZDHC, where buyers actively 
engage and even invest in developing their supplier’s capabilities and thus indicate their 
intention to build long and sustainable buyer-supplier relationships. 
The previous discussion affirms the role of the buyer-supplier relationship in the sustainable 
supply chain literature and specifically stands in favour of cooperative relationships in 
implementation of environmental requirements. 
However, there are some disadvantages of secondary data. Firstly, secondary data is 
relatively less reliable and accurate compared to a primary qualitative data collected by a PhD 
student. Further, it may or may not be specific to the researcher's need. Also, data might not 
be real time and mostly past data in refined form. Nevertheless, this research was aware of 
these limitations and tried to overcome as much as possible. For example, mostly very recent 
reports were considered, authentic website of the companies to access sustainability related 
information which would be the same as in interview and so on. 
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6.5 The perspective of strategic supply chain management 
 
Strategic supply chain management emerged early in this century and is an area where supply 
chain management can actually drive and enable the business strategies of a firm, rather than 
simply being a part of a firm’s operational strategy. Nowadays, rather than firms competing, 
it is the supply chain itself that does so. Being strategic in the supply chain could therefore 
bring significant benefits to a firm. Prominent examples of strategic supply chain 
management are firms such as Wal-Mart, Zara, Toyota, and Dell, who use their supply chain 
as a competitive weapon to gain advantages over their competitors. Firms that fail to 
strategically manage their supply chains may face serious negative consequences, as in the 
example of Cisco, who wrote off $2.25 billion in inventory in 2001 and led Motorola to lose 
many crucial early camera phone sales in 2003. 
Sustainability has become a part of strategic supply chain management because it is an 
emerging dimension of competitive priorities in the supply chain (Lin & Tseng 2016). Recent 
trends show that being green will be one of the major strategies through which supply chains 
will compete in the future (Rao & Holt 2005; Schaltegger & Wagner 2017; Schmidt, Foerstl, 
& Schaltenbrand 2017). Implementing these strategies would require the active participation 
of all supply chain members in order to build green capabilities throughout the supply chain. 
This research could be positioned in strategic supply chain management as follows: 
To ensure environmental sustainability at the supply chain level, government or community 
stakeholder pressure is not sufficient, as these stakeholders do not have control over the 
extended supply chain, which often goes beyond the boundaries of a specific country or 
territory. The buyer has therefore evolved as a dominant player who can play a vital role in 
ensuring sustainability along the chain. As discussed in Chapter 2, stringent buyer 
environmental requirements could be a strategy for buyer firms to consider, should they want 
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to ensure environmental sustainability in their supply chains. These stringent requirements 
from buyers will impact suppliers’ green strategies, their green orientation and their 
commitment towards sustainability. Thus ‘stringency’ has a strategic orientation in the supply 
chain. 
From a strategic supply chain management perspective, the findings from this research are 
noteworthy and can be presented in a framework as shown here in Figure 6.1: 
 
 
 
Suppliers in Quadrant I face low stringency from their buyers; understandably they do not 
develop their capability beyond what is needed because development of capability requires 
investment. However, this is not an ideal state from a strategic supply chain management 
standpoint as it indicates a lack of green supply chain orientation among supply chain 
Figure 6.1: Stringency in strategic supply chain management 
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members (Chen et al. 2012). Suppliers who do not develop their environmental capabilities 
are more likely to lose business in the future as sustainability is quickly becoming a priority 
for buying companies around the world. 
Quadrant II depicts a scenario where supplier firms with lower environmental capabilities 
face high environmental stringency from downstream buyers. Such a scenario demands 
suppliers’ effort and orientation in developing capability, a lack of which may make them 
less attractive to buyers and force them out of the supply network. Suppliers in developing 
countries face the huge challenge of meeting highly strict environmental requirements from 
buyers which they are not capable enough of meeting. One of the main reasons for lacking 
this capability is the comparatively less strict local environmental regulations and recent 
move from buyers towards environmental sustainability. Low-income countries are 
attempting to meet these requirements by compromising their living condition in order to 
earn more foreign currency. However, as western countries are changing their environmental 
regulations and buyers are moving towards greener and higher standards of sustainable 
practices, supplier companies in developing countries need to march with them to stay in 
business. For example, local environmental regulations in Bangladesh are not strict enough to 
force manufacturers to implement high standards of sustainable practice, yet RMG suppliers 
in Bangladesh face highly stringent environmental requirements from their buyers. Many 
companies were forced to shut down their businesses due to their inability to meet 
sustainability standards from buyers, who simply moved to other suppliers who were able to 
meet the requirements. Other supplier firms in Bangladesh have started to develop their 
environmental capability to meet customer needs. The result is tremendous, and to date, 
seven out of the ten most environmental friendly companies in the world are located in 
Bangladesh (Prothom-Alo  2016, 5 Oct 2016). 
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Quadrant III scenarios will become rare in real life firstly because of the unrealistic lack of 
green orientation in the downstream supply chain and secondly, because it will be a poor 
strategy from a supplier perspective to be a part of such a supply chain. Underutilised 
capability/resource will result in poor economic and operational performance. Companies 
will have to search for market expansion to better utilise their capacities and look for more 
opportunities to gain orders and to continue their endeavour towards sustainable practices. 
However, the scenario of high stringency and high capability is highly favourable for both 
suppliers and buyers, and would also be the best scenario from a supply chain perspective 
which is shown in Quadrant IV. This indicates that while buyers are highly concerned about 
environmental sustainability and similarly, their suppliers are capable of handling the 
requirements imposed on them. If we consider a case where buyers put stringent requirements 
in place as part of their organisational strategy, and suppliers are at the same pace developing 
their capability, they can work together both to meet performance requirements and become 
more sustainable. This might be ideal situation for the supply chain to become highly 
competitive. As we have discussed at the beginning of this section, it is the supply chains 
which compete nowadays, and not the firms. 
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6.6 Summary 
This chapter has provided a detailed discussion of the findings from Chapter 5, providing the 
reader with a better understanding of the statistical analysis. The discussion in this chapter 
was not only based on the hypotheses developed in Chapter 2 but also formed a holistic 
perspective of the concepts and framework development. It started with how the concept of 
stringency was been introduced and handled throughout the research, and also discussed the 
rigorous method that was been undertaken to validate the concept. The relationship between 
variables was described, and the hypotheses discussed. The mediating role of supplier 
environmental capability and the moderating role of the buyer-supplier relationship was been 
discussed separately in Sections as 6.5 and 6.6. Lastly, the strategic positioning of the concept 
of stringency in the supply chain was discussed in Section 6.7. This tells the reader where the 
research lies from the strategic supply chain perspective, and also provides insight into the 
advantages and disadvantages of implementing stringency from both buyer and supplier 
perspectives. 
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7.1 Introduction 
 
This chapter provides a summary of the key findings and outlines the contributions, 
limitations and areas for further research. It is organised into six sections. Section 7.2 revisits 
the research questions and hypotheses posed in Chapter 1, and summarises the key research 
findings. Section 7.3 outlines the main contributions of this study to research and practice. 
The limitations of the study and areas for further research are outlined in Sections 7.4 and 7.5, 
respectively. Finally, Section 7.6 provides a summary of the chapter. 
7.2 Revisiting research questions 
Stakeholders in businesses are becoming increasingly concerned over environmental 
sustainability, and consequently large corporations and firms call upon their suppliers to 
maintain a standard of environmental performance (Zhu & Sarkis 2004; Simpson, Power & 
Klassen 2012). The inclusion of these environmental performance requirements beyond the 
traditional customer requirements (e.g. reducing cost, improving quality) is a relatively new 
and complex pressure for organisations to manage (Simpson, Power & Samson 2007). 
However, even meeting these requirements is not enough to meet today’s superior 
environmental performance requirements from buyers (Darnall et al. 2010; Delmas & 
Montes‐Sancho 2010; Rivera et al. 2006; Simpson, Power & Klassen 2012). This is because 
of increased stakeholder awareness and pressure over the environment, and buyers’ 
subsequent environmental commitment (Delmas & Montes‐Sancho 2010). 
The concept of ‘stringent customer environmental requirements’ is a relatively new concept 
in the sustainable supply chain domain. Environmental requirements from buyer firms are 
inevitable because of the sustainability pressure. However, the perspective of supplier firms 
with respect to these requirements is not investigated well. To be specific, how supplier firms 
can handle and respond to these requirements properly is of great concern and needs to be 
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addressed in academic arenas. Although some previous research has discussed issues around 
this concept, there is a pressing need to reveal a comprehensive theory of this concept. As a 
response to this call for more research, this study answers the following four research 
questions (from Sections 7.2.1 to 7.1.4): 
The overarching research objective:  
To critically comprehend and establish the concept of ‘stringency’ and to explore its impact 
on the supplier’s capability and environmental performance in the sustainable supply 
chain context. 
To address the research objective, a comprehensive understanding of the concept of 
stringency was attempted before investigating further research questions. By carrying out a 
literature review, receiving expert feedback and employing TCE theory, it was found that 
stringency is a multi-dimensional concept with seven dimensions. These dimensions were 
used as survey items for investigating further research questions. 
The corresponding research questions to address the overall objective are addressed below in 
separate sections. 
7.2.1 Research Question 1 
To what extent do stringent customer environmental requirements drive a supplier’s 
environmental performance? 
This question was developed with respect to supporting literature, which states that current 
environmental requirements are not enough to meet the superior environmental performance 
requirements and therefore customers come up with stricter environmental requirements. In 
addition, added factors such as the compression of deadlines, the implementation of new 
regulations, and relationship-specific investment also contribute to the stringency, which is 
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discussed in Section 2.6.2.1. But, do these stringent requirements really impact supplier 
environmental performance? This research hypothesised that a supplier’s environmental 
performance is positively related to the ‘stringency’ of its customer environmental 
requirements (H4). 
There are seven items used to measure the stringent environmental requirements, namely: 
newness, tighter timelines, variety of requirements, complexity of implementation, risk of 
penalties, stricter requirements, and specific investment. The environmental performance 
construct was measured by using items mainly in three dimensions: waste prevention before 
it occurs, during the process, and waste treatment afterwards (Simpson 2012; Dubey, 
Gunasekaran, & Ali 2015). Results from statistical analysis show that stringency in buyer 
environmental requirements positively impact supplier environmental performance. 
Furthermore, each of the dimensions of stringency has a positive impact on environmental 
performance and this relationship is justified by statistical analysis. For example, when 
suppliers face stricter requirements, such as removing hazardous material to a greater extent 
than usual, they will expend extra effort in improving capability to meet their buyer’s 
requirements. As a result, this effort should improve their environmental performance. The 
same goes for  other dimensions, such as when suppliers are at risk of facing penalties from 
their buyer (e.g. no future orders, reduced quantities, moving to other suppliers, monetary 
penalties) they will try by all means to improve their environmental performance as required. 
Therefore, it can be concluded from the results and discussion that while general 
environmental requirements are not adequate to meet superior environmental requirements, 
stringent requirements should positively impact supplier environmental performance and thus 
be able to meet high-end performance requirements from buyers. 
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7.2.2 Research Question 2 
 
How do stringent customer environmental requirements drive the environmental capability 
of their suppliers? 
This research also investigates whether stringent environmental requirements drive supplier 
environmental capability. As mentioned in Section 7.2.1, the literature reveals that pressure 
for environmental performance improvement is extreme nowadays, especially among large 
corporations (Delmas & Montes‐Sancho 2010; Sarkis et al. 2010; Dubey et al. 2015). 
Consequently, supplier firms must comply with the new environmental regulations and 
standards imposed by their buyer companies (Darnall & Sides 2008; Delmas & Montes‐
Sancho 2010; Simpson et al. 2012). Supplier firms need to develop environmental 
capabilities beyond their existing capability to address these stringent environmental 
requirements and emphasise collaboration with buyers for technical and managerial 
assistance e.g. environmental training, education, and technical support (Lee et al. 2014). The 
hypothesis related to this question (H1) states that ‘the supplier’s capability to meet 
environmental performance requirements is positively related to the ‘stringency’ of the 
customer environmental requirements.’ 
The result from the SEM analysis supported the proposed hypothesis (H1). The result of the 
structural model validated the assumption that if buyer environmental requirements become 
more stringent, it is more likely that supplier firms will increase their efforts to develop their 
environmental capability in response. This is because by developing capability, firms often 
achieve their performance requirements to sustain the business (Hartmann & Vachon 2018; 
Song & Choi 2018; Sarkis et al. 2010; Simpson et al. 2012) For example, when suppliers face 
new environmental requirements, they need to search for more information on those 
requirements, and may need to appoint an environmental specialist to address the buyer’s 
request. If the requirement is complex to implement, suppliers may need dedicated 
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investment, specialist knowledge, training and so on. For stricter process-based requirements, 
such as removing hazardous materials from processes (according to the buyer’s request) the 
supplier may need to install the latest efficient technologies or systems. This confirms the 
strong positive impact of stringency of environmental requirements into supplier 
environmental performance. 
It can therefore be concluded that if buyers impose more stringency on suppliers regarding 
environmental requirements, suppliers are likely to develop their capability to meet these 
requirements. This capability development could be in the form of hiring expertise, searching 
for the latest information and technology to support the adoption of new requirements, or 
investing in modern manufacturing technology and processes. However, improving capability 
may or may not require significant investment, and therefore not all suppliers may be able or 
willing to improve their capability to meet buyers’ requests. Generally, suppliers will more 
likely to develop their environmental capability should they want to continue in business with 
their buyers. 
7.2.3 Research Question 3 
To what extent does the capability of suppliers facilitate the relationship between stringent 
customer environmental requirements and environmental performance? 
The relationship between capability and environmental performance is well established in 
literature. Previous research has concluded that environmental management capability 
significantly influences a firm’s environmental performance (Hartmann & Vachon 2018; 
Song & Choi 2018; Wong 2012; Simpson 2012; Sarkis 2010). For example, researchers such 
as Bowen et al., (2001), Hartmann and Vachon (2018) Song and Choi (2018) and Wong 
(2012) state that a firm’s capability plays the key role for successful environmental practices 
and sustainable operations, without which the desired environmental performance cannot be 
achieved. 
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After reviewing the literature, two hypotheses were proposed related to this research question. 
They were: ‘A supplier’s environmental performance is positively related to their capability’ 
(H2); and ‘A supplier’s environmental capability mediates the relationship between 
stringency of environmental requirements and environmental performance’ (H3). 
The results from this research strongly validate that a firm’s environmental capability 
positively impacts their environmental performance. The results also show that capability 
indirectly facilitates the relationship between buyers’ stringent requirements and suppliers’ 
environmental performance. This finding is aligned with dynamic capability theory, which 
states that firms need to develop capabilities to cope with the uncertainties in the business 
environment. For example, when a supplier faces uncertainty and variation in environmental 
requirements, they develop their skills and expertise to be able to respond quickly to any 
changes. This ability to absorb change leads them to improved environmental performance, 
e.g. improving their company’s environmental status or reducing the likelihood of 
environmental accidents. Additionally, regular employee training on environmental issues, 
gaining additional expertise, and disseminating knowledge on environmental issues 
throughout the organisation will make them capable of handling complex requirements and 
thus improve their environmental performance in many aspects (e.g. treating waste in an 
environmentally friendly manner, raising awareness of renewable energy use, the efficient 
use of materials and resources). 
Therefore, it can be concluded (from literature, dynamic capability theory, and empirical data) 
that a firm’s environmental capability plays an important role in translating stringent buyer 
environmental requirements into supplier environmental performance. 
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7.2.4 Research Question 4 
RQ-4:  How does the buyer-supplier relationship influence the relation between stringent 
buyer environmental requirements and capability of suppliers? 
This research postulates that buyer-supplier relationship quality plays a vital role in 
developing capability with respect to stringent buyer environmental requirements. Two 
hypotheses were proposed based on the synthesis of literature to address this research 
question. H5 outlines the relationship between buyer-supplier relationship quality and a 
supplier firm’s environmental capability development. In addition, H6 suggests that buyer-
supplier relationship quality moderates the relationship between stringent customer 
environmental requirements and a supplier’s environmental capability development. 
Buyer-supplier relationship quality has been measured by using items such as: the sharing of 
important and latest information on environmental requirements; the buyer and supplier 
working closely and in collaboration to reduce the environmental impact of activities related 
to their supply chain; the buyer a providing long- to medium-term contract rather than 
switching to another supplier quickly if their first supplier struggles to meet performance 
requirements; and the buyer invests and provides expertise and training regarding their 
environmental performance requirements. These activities should encourage supplier 
companies to improve their environmental capabilities. If suppliers know that their buyers 
will enter into long-term contract, they will expend more effort in developing their 
capabilities, e.g. by employing environmental specialists, training employees on 
environmental issues, purchasing more environmentally friendly technologies and processes. 
Conversely, if contracts are short-term or uncertain, suppliers will be discouraged to develop 
capabilities specifically for those buyers. In addition, buyer activities such as investing in 
suppliers’ capabilities or considering them for long-term relationships further motivate 
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suppliers to focus on environmental issues and consequently develop environmental 
capabilities to meet the standards required by their buyers. 
When it comes to stringent environmental requirements from buyers, does the relationship 
quality matter? Results from this research reveal that relationship quality influences supplier 
environmental capability development in addressing buyers’ stringent environmental 
requirements. Although stringent requirements positively impact capability development, 
when buyer-supplier relationship quality is high, the impact of stringency lessens. This is due 
to the impact of high-quality relationships in capability development. When relationship 
quality is low, suppliers will develop their capability only in order to stay competitive in 
business. Thus buyer-supplier relationship quality negatively influences the stringency and 
capability relationship. 
To conclude, buyer-supplier relationship quality is very important in addressing stringent 
buyer environmental requirements. If the requirements become more stringent but the 
relationship quality is low, this encourages suppliers in the long-run to develop their 
capability solely based on buyer requirements. 
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7.3 Implications 
This study contributes towards uncovering the key factors of buyers’ stringent environmental 
requirements. It provides valuable insights for researchers and practitioners in the sustainable 
supply chain field about the circumstances under which environmental requirements become 
stringent for suppliers, and how to deal with these requirements and eventually improve 
environmental performance. 
7.3.1 Theoretical implications 
 
This study contributes to the academic literature in a number of important ways, as discussed 
below. 
First, drawing from the sustainable supply chain literature, this research creates a definition 
of stringency of buyer environmental requirements comprising of seven dimensions, namely: 
newness, tighter timelines, variety of requirements, complexity of implementation, risk of 
penalties, more strict requirements, and specific investments. It provides a holistic 
understanding of the stringency concept itself, the impact on supplier environmental 
capability and eventually performance. It also provides insight on the role of the buyer-
supplier relationship on the perception and consequences of stringent environmental 
requirements in the supply chain. Readers of sustainable supply chain literature (specifically 
environmental sustainability) will gain a clear concept of how stringency emerges and its 
operationalisation and possible impact on other supply chain constructs. The items used to 
measure the concept have been discussed in terms of how they could lead to improved 
capability and performance. 
Second, this study not only defines the concept of stringency but also identifies its impact on 
supplier environmental performance. Previous research such as Melnyk et al (2003) showed 
the impact of general environmental requirements on a firm’s performance, but this research 
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for the first time shows the positive impact of stringent environmental requirements on 
supplier environmental performance. 
Third, a firm’s environmental capability has been viewed previously in the literature as a 
proactive approach as per their commitment to the environment as well as government 
pressure from local companies (Wijethilake 2017; Famiyeh et al. 2018; Buysse & Verbeke 
2003). However, from a supply chain perspective a major stakeholder is a buyer who can 
apply its buying power to force suppliers to meet superior environmental performance 
requirements. This study concludes that stringent requirements encourage suppliers to 
develop increased capability and that capability facilitates buyer requirements to be translated 
into performance. 
Fourth, this research has identified buyer-supply relationship quality as a quasi-moderator, a 
variable that directly impacts the dependent variable and influences the relationship between 
dependent and independent variables in the model (Sharma 1981). Although high relationship 
quality is indicated as an enabler of capability in the literature (Sancha et al. 2016; Simpson 
et al. 2012), to the best of my knowledge its influence on the relationship between the other 
constructs simultaneously has not been seen in the supply chain literature. Therefore, this 
may provide further insight on the role of the buyer-supplier relationship in the supply chain. 
Fifth, combining the constructs of this study and employing theory, this research develops a 
theoretical framework which demonstrates the relationship between the concepts surrounding 
stringent buyer environmental requirements and their impact on environmental performance. 
Sixth, this research provides an answer to the question of what suppliers do when they receive 
stringent requirements from their buyers. With the help of dynamic capability theory and 
survey result it has been adequately explained that suppliers develop their capability to meet 
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performance requirements. This further shows the explanatory power of dynamic capability 
theory and its application in sustainable supply chain research. 
Finally, for the first time the concept of stringency has been empirically tested. This provides 
avenues for researchers to use this concept in future research frameworks with confidence 
and provides the items to measure it in large-scale surveys. 
7.3.2 Practical implications 
 
This study contributes to supply chain and sustainability practices in the following ways: 
 
First, this study contributes to practice by addressing and identifying the impacts of stringent 
buyer environmental requirements on firms’ environmental performance as a whole. Supply 
chain managers will find this useful in their quest to manage the ever-changing dynamics of 
environmental requirements from their buyers in the supply chain. By identifying the various 
dimensions of stringent requirements, this study helps managers to gain a better 
understanding of the factors that contribute increased stringency in the supply chain. More 
importantly, this study makes an effort to show managers the need to develop their 
capabilities to absorb these changes in environmental requirements. 
Secondly, result from this study could be important for Bangladeshi ready-made garment 
companies in terms of achieving environmental sustainability in their business. This is also 
true for other developing nations’ apparel manufacturers, and for countries with similar 
socio-economic set-ups, such as Vietnam, Cambodia, India, Pakistan and Thailand. This is 
because of strong economic implications in this industry for the aforementioned countries’ 
economies. Environmental sustainability will be one of the key factors for success in the 
future of this industry, as found in a study sponsored by the International Finance 
Corporation (IFC), which concluded that moving to eco-friendly production methods in the 
textile and clothing industries could enable the industry to save up to $150 million per year in 
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cost-cutting terms in Bangladesh. At the same time, this move would make the sector competitive 
and sustainable (Masum 2013). 
The idea of receiving stricter requirements from buyers is acknowledged by practitioners, as 
well as found in the literature. For example, Asia Foundation in Bangladesh state in their 
report that, “The major motivation for factories to adopt more environmentally friendly 
practices and policies has been the emergence of a global market niche that values factories 
that go beyond just meeting standard compliances to adhering to higher environmental 
standards” (Al-Muti 2016). 
Managers or practitioners working in Bangladesh or these other countries may get some 
insight that uncertain changes happen because of environmental requirements from their 
buyers, and that they need to respond to these changes through the acquisition of the latest 
information, assimilating changes and implementing the required environmental practices. 
Thirdly, this research provides insight for managers of both buyer and supplier companies 
about the importance of building close relationships to implement sustainability practices. On 
one hand, buyers need to understand that if they impose stringency on suppliers they also 
have to support those suppliers in building their capability and providing long contracts, 
otherwise many suppliers many not be able to fulfil these environmental requirements. 
Suppliers also need to be proactive and show effort and commitment towards meeting 
environmental requirements. Building relationships with buyer is critical for supplier 
companies as their investment will pay off only if their buyer acknowledges their effort and 
continues to order. In this regard, Mckinsey & Company in a study in Bangladesh found that 
manufacturers are seeking closer long-term relationships with their buyers. In response to the 
question: ‘In which areas you like most to see buyers improve?’ the highest percentage of 
respondents answered ‘relationship management’ (Mckinsey & Company 2011). This 
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research provides the recommendation for suppliers (manufacturers) that they should be able 
to come forward to address their buyer environmental requirements and ask for their buyers’ 
help where necessary. It also recommends that buyer companies build close relationships 
with their suppliers for improving environmental capability if they want to ensure the 
sustainability of their supply chain. Stringency will work much better in achieving the 
required performance when it is accompanied by a collaborative effort between both parties 
involved. 
7.3.3 Methodological contributions 
 
This study mainly employed a quantitative-based research methodology. In this research a 
range of statistical data analysis from basic to advanced techniques have been used to solve 
the problems identified. In sustainable supply chain, quantitative studies are getting popular 
and thus covariance-based structural equation modelling (CB-SEM) in sustainability research 
is appearing.  
Firstly, this study was able to investigate the impact of stringent customer environmental 
requirements on environmental performance by using CB-SEM. CB-SEM provides holistic 
test to evaluate the fitness of the model and individual parameter estimate tests 
simultaneously (Hair et al. 2010). As a result, testing a hypothesis became easier and more 
precise than conventional statistical techniques. Consequently, this study could work as a 
reference for future research in terms of rigorous statistical analysis by employing the 
analytical power of CB-SEM. 
Secondly, this study showed environmental capability as a mediator in a structural model 
while buyer-supplier relationship plays a moderating role. Handling moderating and 
mediating variable is challenge in CV-SEM. This could guide further research if the model is 
complex integrating moderating and mediating variable.  
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Third important point made in this research is the development and validation of the 
instrument. The detailed explanations can be found in Chapter 3. The pooled CFA was 
applied to evaluate the validation and model fit of the first order measurement model and all 
dimensions were run simultaneously, which might be very tricky even may not be possible 
using conventional statistical techniques. 
The findings from the methodological approach of multivariate interrelations in this study 
provide new insights in the field of sustainable supply chain. The scale which was validated 
through this research could be an opportunity to other researchers in this field to use and 
apply in their studies.  
 201 
 
7.4 Limitations and future research direction 
7.4.1 Limitations of this research 
Like every piece of research, this study has some limitations to address. 
First, the factors tested are from the context of the ready-made garment industry, and 
therefore might be slightly different in an examination of other industries. The survey was 
conducted with first-tier suppliers only, since the focus was on supplier organisations; 
however, this might slightly differ if investigating whole supply chains, especially further 
upstream in the supply chain. 
Second, the study proposed dimensions of stringency limited to seven items. To the best of 
my knowledge these are the potential factors, but there could be other circumstances or 
factors such as cultural difference, distance, interpretation of changes during on-going 
contracts, which might have implications that we could not capture within the definition of 
stringency. 
Third, a survey method was used to collect the data. As stringency has been defined for the 
first time, a more rigorous qualitative analysis could possibly be helpful for further 
understanding the concept. However, an extensive qualitative study was out of the scope of 
this research and therefore a survey method was used to collect the data. Although this 
method was necessary for the reasons specified in Chapter 3, there are limitations in utilising 
the survey method. For example, the measured variables were estimated through the 
respondents' perceptual evaluation and therefore the quality of the data might have been 
affected by the degree of accuracy and impartiality of respondents’ perceptions. In addition, a 
survey method requires researchers to limit the length of questionnaire and the time frame of 
investigation in order to maximise the degree of respondents' participation and 
cooperativeness, and minimise respondents' fatigue. 
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Fourth, this study collected data mainly from Bangladeshi garment manufacturing companies. 
Although this industry is exposed to the same environmental regulations as most countries 
around the world due to its export to those countries, it cannot be guaranteed that the data will 
reflect all possible variations in environmental requirements. Therefore, the generalisation of 
the findings to other industries such as the service industry or industries in other countries 
very different from Bangladesh should be undertaken with caution. 
Fifth, this study used cross-sectional data rather than longitudinal data. Although cross-
sectional data was necessary and appropriate for understanding phenomena at certain time 
points, it may not fully reflect a phenomenon such as capability, which develops over time. 
Therefore, replication of this study should be undertaken to observe the changing causal 
relationships between the variables. 
Sixth, the lack of secondary data for the environmental performance constructs can be 
considered to be a limitation for this study. The presence of secondary data is useful when 
dealing with constructs such as a firm’s performance. It gives a researcher an additional 
option to validate the results of the study. 
Seventh, SEM has become a popular option in conventional procedures for analysing survey 
data in the social and behavioural sciences (Hair et al. 2010), and this study is an example of 
utilising the SEM approach to test hypotheses. As suggested in Chapter 3, the SEM approach 
is attractive because it allows consideration of simultaneous equations with many endogenous 
variables. Nevertheless, the SEM approach also has its limitations. For example, although the 
research model theorises a series of causal relationships between different latent variables, 
SEM does not test cause-and-effect relationships between variables. Instead, the causal 
relationships are assumed to exist based upon the theory and the calculations made by SEM 
techniques. A true test of cause and-effect relationship may be possible in an experiment in 
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which the variables and the environment that surrounds the variables are strictly controlled. 
Therefore, the test outcomes reported in this thesis are, at best, quasi-evidence of the 
existence of causal relationships between stringency, capability and the environmental 
performance of firms. Future research should utilise in-depth case studies or experiments to 
more clearly identify the causal relationship among different variables. 
Finally, this research was limited to investigating the impact of stringency on environmental 
performance. Although it is difficult to cover all of the performance implications in one study, 
information of a firm’s overall performance could provide a more comprehensive 
understanding of the impact of stringency on a firm’s operations. 
7.4.2 Future research directions 
Future research can be done in two ways. First, limitations of this research that mentioned in 
the previous section (7.4.1) provide the opportunities for further research. Secondly, this 
research also provides several directions from a theoretical viewpoint. Further work can be 
done to expand this study in several directions and thus future research could take several 
pathways as follows: 
- The concept of stringency is still not clear despite the efforts made in this study. It 
needs further investigation based on more theoretical or conceptual work. Since the 
factors of stringency have been identified for the first time, a rigorous qualitative 
study would further confirm our findings and also find any other possible factors of 
stringency. In addition, TCE has been used in this research to explain stringency but 
complexity theory could also be considered to do so. 
- This research investigates how stringent environmental requirements impact supplier 
environmental performance. However, readers and practitioners might be interested to 
see how stringent requirements impact other aspects of company performances. 
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Therefore, further research could examine the impact of stringent requirements on 
other aspects, such as operational and economic, and all together could reflect a firm’s 
overall performance. 
- The concept of stringency can be applied to quality control and management research 
in various sectors. Quality requirements often become stringent depending on the 
buyers, nature of the product and business environment. Future research can explore 
how quality requirements may become stringent and how that impact operational 
performance of the company.   
- Although a research framework has been developed providing adequate literature and 
theoretical support, data has been collected from Bangladesh and is specific to the 
ready-made garment industry. For further generalisation, framework of this study 
could be tested in another setting, such as a developed country context, to see how 
results vary in terms of these contextual differences. Furthermore, it also could be 
tested in a similar developing country context, to confirm and generalise the findings. 
- This research used cross-sectional data to reach conclusions, which is typical in 
survey research. However, a longitudinal study could better capture the development 
of a firm’s capabilities over time, and may help to better understand the conceptual 
framework. Therefore, a longitudinal study is recommended for future research to 
capture capability development due to stringent requirements. 
- This research mainly used primary data for testing causal relationships. The presence 
of secondary data is useful when dealing with constructs such as a firm’s performance, 
and gives the researcher an additional option to validate the results of the study. 
Therefore, future researchers could consider secondary data for further triangulation 
and validation of the survey result. 
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7.5 Summary 
This study has explored and analysed the contexts in which environmental requirements 
become stringent. It has further investigated how these stringent requirements influence 
supplier firms’ environmental performance through capability development. Based on data 
collected from the Bangladesh ready-made garment industry, this research has statistically 
proved the six hypotheses proposed, based on the research objective and questions developed. 
The study makes a unique contribution to the academic literature by identifying the key 
dimensions of stringency and its implication on supplier environmental capability and 
performance. The study also contributes by identifying the role of capability in meeting 
desired environmental performance and the influence of buyer-supplier relationship quality. 
The study has limitations in regards depth of the scope of study, research methodology and 
analysis, and interpretation of the results. Therefore, further research is required in order to 
extend and expand the research model.  
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APPENDIX 
 
APPENDIX A: DATA ANALYSIS DETAIL RESULTS 
 
A1: MULTI-COLINEARITY 
1. Multi-colinearity when SCER is dependent variable. 
Coefficients 
Model 
Collinearity Statistics 
Tolerance VIF 
1 CAP .702 1.425 
BSRQ .702 1.425 
a. Dependent Variable: SCER 
 
2. When CAP is dependent variable. 
Coefficients 
Model 
Collinearity Statistics 
Tolerance VIF 
1 BSRQ .849 1.177 
SCER .849 1.177 
a. Dependent Variable: CAP 
 
3. BSRQ dependent variable. 
Coefficientsa 
Model 
Collinearity Statistics 
Tolerance VIF 
1 SCER .761 1.314 
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CAP .761 1.314 
a. Dependent Variable: BSRQ 
 
Maximum VIF: 1.425 
Minimum Tolerance:  0.702 
 
A2: EXPLORATORY FACTOR ANALYSIS 
 
Stringent customer environmental requirements (SCER):  
 
Total variance explained: 60.57% 
 
Customer environmental requirements (CER) 
 
Factor 
1 
Newness 0.839 
Tighter timelimit 0.848 
strict requirements 0.784 
penalty 0.797 
Lack of expertise 0.715 
Variety of requirements 0.750 
Dedicated budgets 0.703 
Extraction Method: Maximum Likelihood. 
 
Environmental performance (ENVP):  
  
Total variance explained: 60.335% 
 
Environmental performance (ENVP) 
 
Factor 
1 
Reduction in raw materials 0.818 
Reduction in solid waste 0.836 
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After deletion: TVE is 68.82% 
 
Environmental performance (ENVP) after deletion 
 
Factor 
1 
Reduction in raw materials 0.817 
Reduction in solid waste 0.835 
Reduction in liquid waste 0.844 
Reduction in energy use 0.863 
Reduced toxic material use 0.802 
Improve env status 0.815 
Extraction Method: Maximum Likelihood. 
 
Capability: 
 
TVE: 61.332% 
 
Capability ( CAP) 
 
Factor 
1 
Environmental specialists 0.684 
Info about latest end practice 0.768 
Train employee abt env issues 0.800 
Additional Skills and expertise 0.896 
Quick response to env req 0.748 
Maintain Env knowledge in org 0.818 
Reduction in liquid waste 0.842 
Reduction in energy use 0.864 
Reduced toxic material use 0.800 
Improve env status 0.816 
Decrease Env accidents 0.307 
Extraction Method: Maximum Likelihood. 
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Capable of solving complex prob 0.751 
Extraction Method: Maximum Likelihood. 
 
Buyer Supplier Relationship Quality ( BSRQ): 60.00% 
 
Buyer-supplier relationship quality 
 
Factor 
1 
Buyers are like partners 0.779 
Buyers invest resources 0.785 
Work together to reduce environmental impact 0.806 
Help find a solution rather than switching 0.735 
Expect to continue relation for long 0.767 
Extraction Method: Maximum Likelihood. 
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A3: CONFIRMATORY FACTOR ANALYSIS 
 
Characteristics of Different GOF Indices across 
Different Model Situations (Adapted from Hair et al. 2010, p. 672) 
 
Category Stat. N<250 N>250 
 
m≤12 
 
12<m<30 
 
m≥30 
 
m≤12 
 
12<m<30 
 
m≥30 
Chi- 
Square, 
df, p 
χ2 Insignificant 
p- values 
expected 
Significant 
p-values 
even 
with 
good fit 
Significant 
p- values 
expected 
In-
significant 
p-values 
even with 
good fit 
Significant 
p-values 
expected 
Significant 
p- values 
expected 
Increme
ntal 
CFI, 
TLI, 
IFI 
0.97 or 
better 
0.95 or 
better 
Above 
0.92 
0.95 
or 
better 
Above  
0 .92 
Above 
0.90 
RNI May not 
diagnose 
misspecified
  
 
0.95 or 
better 
Above 
0.92 
0.95 or 
better, 
not used 
 
 
Above 
0.92, not 
used with 
 
Above 
0.90, not 
used with 
 Absolute SRM
R 
Biased 
upward, use 
other 
indices 
.08 or less Less than 
0.09 
Biased 
upward; 
use other 
indices 
.08 or less .08 or 
less 
RMS 
EA 
Values < 
0.08 with 
Values<.08 Values<. 
08 
Values<.0 
7 
Values<.0 
7 
Values<. 
07 
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APPENDIX C: PARTICIPATION INFORMATION   
 
 
School of Business IT and Logistics 
 
INVITATION TO PARTICIPATE IN A RESEARCH PROJECT 
 
PARTICIPANT INFORMATION 
 
Project Title:  
The impact of stringent customer environmental requirements on environmental performance 
of supply chains. 
Investigators:  
 
PhD Candidate 
Rezaul Shumon, RMIT University,  
 
Senior Supervisor 
Prof Shams Rahman, RMIT University 
 
Associate Supervisor 
Dr Kamrul Ahsan, RMIT University,  
 
Dear Potential Participant, 
 
You are invited to participate in a research project conducted by RMIT University (Australia). This information 
sheet describes the project. Please read this sheet carefully and be confident that you understand its contents 
before deciding whether to participate. If you have any questions about the project, please contact one of the 
investigators identified above. 
 
Who is involved in this research project? Why is it being conducted? 
 
The researcher of this project, Rezaul Shumon, is a student from RMIT University in Australia, supervised by 
Professor Shams Rahman and Dr. Kamrul Ahsan  from the School of Business IT and Logistics at RMIT 
University. This research is being conducted as part of a doctoral degree and has been approved by the RMIT 
Human Research Ethics Committee.  
 
Why have you been approached? 
 
This research project aims to investigate few issues in the context of Bangladesh garment industries. As listed in 
BGMEA/BKMEA members list we have chosen the companies as random. Company details were obtained 
from BGMEA/BKMEA members list directory. Participation in this research is voluntary and therefore you may 
withdraw any unprocessed information at any time.  
 
What is the project about? What are the questions being addressed? 
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The aim of this research is to understand the concept of stringent environmental requirements from customers 
and its impact environmental performance of suppliers. In order to address the main objective above, the 
following specific research questions are formulated: 
 
i. To what extent stringency of customer environmental requirements drive supplier environmental 
performance? 
ii. How stringency of customer environmental requirements drives the capability of the suppliers? 
iii. To what extent capability of suppliers facilitates the relationship between stringency and environmental 
performance.  
iv. How the buyer-supplier relationship influences the relation between stringency of customer 
requirements and capability of the suppliers? 
 
If I agree to participate, what will I be required to do? 
 
If you agree to take part in this research, which is entirely your personal choice, a survey question will be 
physically delivered to you and the questionnaire will take approximately 20 minutes to complete. Two weeks 
will be given to complete the questionnaire. Once you have completed the questionnaire, the researcher will 
come and collect the completed questionnaire.  As you are not being identified in any way, your views will 
remain anonymous. Information generated in the survey will be kept securely and analysed by the researcher.  
  
What are the possible risks or disadvantages? 
 
The topic will focus on the concept of environmental requirements from customers. We can assure you that no 
sensitive question will be asked in the survey and you will have the right to not answer any question you deem 
inappropriate. Your name and your company will not be mentioned within the research. The obtained 
information will be handled discreetly. If you are unduly concerned about your answer to any questions or if you 
find participation in the project distressing, please inform researcher of this project, Rezaul Shumon, RMIT 
University, or his supervisor Professor Shams Rahman, Dr. Kamrul Ahsan, RMIT University, as soon as 
convenient. We will discuss your concerns with you confidentially and suggest appropriate follow up, if 
necessary. 
 
What will happen to the information I provide? 
The result of the study will be disseminated in the PhD thesis. The research paper will be subjected for 
publication or presentation at conferences. The research data will be securely kept at RMIT University for a 
period of five (5) years after publication before being destroyed. The thesis will be kept in RMIT research 
repository. Research data are required to be retained for longer or indefinite periods. All hard data will be kept 
in a locked filing cabinet and soft data in a password protected computer in the office of the investigator in the 
School of Business IT and Logistics RMIT University. Data will be saved on the University Network System 
where practicable (as the system provides a high level of manageable security and data integrity, can provide 
secure remote access, and is backed up on a regular basis). Only the researcher/s will have access to the data. To 
ensure the security of the collected data, the data will be destroyed (physically and electronically) after the five 
years. You have the right to understand the process and the finding of the study. Upon request, summary of the 
research can be made and send to you after the completion of the research. 
 
What are my rights as a participant? 
 
If you choose to participate in this research you have the right to: 
• Withdraw your participation at any time.  
• Have any unprocessed data withdrawn and destroyed, provided it can be reliably identified and doing 
so induce any risks for the participant.  
• Have any question answered at any time. 
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Whom should I contact if I have any questions? 
 
If you have any questions, please contact the researcher of this project, Rezaul Shumon, RMIT University,  or 
his supervisor Professor Shams Rahman,  Kamrul Ahsan, RMIT University.  
 
What other issues should I be aware of before deciding whether to participate? 
 
No other issues are required. I am assuring you that responses will remain confidential and anonymous. 
 
Thank you very much for your contribution to this research. 
 
 
Yours sincerely 
 
______________________ 
Rezaul Hasan Shumon 
PhD Candidate, 
School of Business IT and Logistics, College of Business, 
Royal Melbourne Institute of Technology University, Australia, 
 
 
___________________ 
Professor Shams Rahman 
Senior Supervisor, 
MSc(MEngg), ME(IndEngg), PhD(OR) 
School of Business IT and Logistics, College of Business, 
Royal Melbourne Institute of Technology University, Australia, 
 
 
 
_______________________ 
Dr Kamrul Ahsan 
Associate Supervisor, 
School of Business IT and Logistics, College of Business, 
Royal Melbourne Institute of Technology University, Australia, 
 
 
 
 
 
 
 
 
If you have any concerns about your participation in this project, which you do not wish to discuss with the 
researchers, then you can contact the Ethics Officer, Research Integrity, Governance and Systems, RMIT 
University, GPO Box 2476V  VIC  3001.  
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APPENDIX D: CONSENT FORM 
 
CONSENT FORM 
 
1. I have had the project explained to me, and I have read the information sheet  
 
2. I agree to participate in the research project as described 
 
3. I agree: 
• to undertake the tests or procedures outlined above  
• to be interviewed and/or complete a questionnaire 
 
4. I acknowledge that: 
 
(a) I understand that my participation is voluntary and that I am free to withdraw from the 
project at any time and to withdraw any unprocessed data previously supplied (unless 
follow-up is needed for safety). 
(b) The project is for the purpose of research.  It may not be of direct benefit to me. 
(c) The privacy of the personal information I provide will be safeguarded and only 
disclosed where I have consented to the disclosure or as required by law.  
(d) The security of the research data will be protected during and after completion of the 
study.  The data collected during the study may be published, and a report of the project 
outcomes will be provided to me if requested (if so please provide details). Any 
information which will identify me will not be used. 
 
Participant’s Consent 
 
 
Participant:  Date:  
(Signature) 
 
 
 
  
 
 
 
 
 
 
*Participants should be given a photocopy of this PICF after it has been signed. 
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APPENDIX E: QUESTIONNAIRE FOR MAIN SURVEY  
 
                   
                 
 
 
 
This questionnaire is the key part of this study which investigates the relationships between customer (buyer) environmental requirements, supplier (RMG 
exporters) capability and supplier’s environmental performance. We define stringent customer environmental requirements as, the requirements come to the 
supplier (RMG exporters) suddenly and for which they are not fully prepared. Capability is the supplier’s ability (knowledge resources, experts, education, 
and training) to accommodate such environmental requirements into their facilities. Environmental performance is measured by prevention of waste before it 
occurs, treatment afterwards and the efficient use of materials and energy. Please note by ‘customer’ we mean the buyers (such as H&M, PUMA, G-STAR) 
that source garment products from Bangladesh.  
ALL INFORMATION WILL REMAIN STRICTLY CONFIDENTIAL 
To maintain anonymity, please do not write your name on the questionnaire. However, if you would like a summary of results, please contact Rezaul Shumon 
as per contact details attached with this questionnaire. 
The instructions below will assist you in completing the questionnaire: 
 
Item Question rate (between 1-7)  
 
THE IMPACT OF STRINGENT CUSTOMER ENVIRONMENTAL REQUIREMENTS ON ENVIRONMENTAL 
PERFORMANCE OF SUPPLY CHAINS 
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Capability 
How well do the following statements reflect within the 
context of environment related practices in your 
organization?- 
 
In our firm, we can quickly respond to the changes of our 
largest buyer’s environmental requirements  St
ro
ng
ly
 d
is
ag
re
e 
D
is
ag
re
e 
So
m
ew
ha
t 
di
sa
gr
ee
 
N
eu
tra
l 
So
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t a
gr
ee
 
A
gr
ee
 
St
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ng
ly
 a
gr
ee
 
  1 2 3 4 5 6 7 
 By ticking 6, you agree that your organization can quickly respond to the changes in buyer’s environmental requirements. 
 It is important that you PLEASE ANSWER ALL QUESTIONS to the best of your knowledge, even if some may appear to be similar. Your answers 
to all sections of this questionnaire are vital to the success of this study. Unfortunately partly answered surveys are not useable. Therefore, please do 
not leave questions unanswered. 
 There are no right or wrong answers. 
 If you wish to comment on any of the questions, please use the space provided at the end of the questionnaire. 
The findings of this study will be reported in an aggregated form, so no organization, department or individual respondent can be identified. 
 
 
 
 
 
Section-1: Stringent buyer environmental requirements  
By Stringent buyer environmental requirements we mean the environmental requirements that come to the supplier ( RMG exporters) suddenly and for 
which they are not fully prepared ( e.g. adopting a new standard, removing hazardous material to more extent, meeting a short deadline etc.). 
[Please select the number to indicate the extent to which you agree or disagree with each of the following statements that describe stringent 
environmental requirements] 
PART A: STRINGENT CUSTOMER ENVIRONMENTAL REQUIREMENTS, CAPABILITY, RELATIONSHIP AND ENVIRONMENTAL PERFORMANCE 
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Item no Buyer environmental requirements rate (between 1-7)  
  
 
 
Over the last 12 months, our organization- St
ro
ng
ly
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ee
 
D
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A
gr
ee
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1.1 Received environmental requirements from our buyers that we did not experience before.  1 2 3 4 5 6 7 
1.2 Received environmental requirements from buyers to fulfil within shorter period. 1 2 3 4 5 6 7 
1.3 Had to remove the hazardous material (e.g. lead, phthalates) from the process beyond our 
routine practices. 1 2 3 4 5 6 7 
1.4 Our major buyer would withhold our supply contract if we do not meet their 
environmental requirements. 1 2 3 4 5 6 7 
1.5 Received and asked to implement environmental requirements for which we do not have 
skills and expertise. 1 2 3 4 5 6 7 
1.6 Received the environmental requirements from our major buyer(s) that are not required 
by other buyers. 1 2 3 4 5 6 7 
1.7 Has dedicated significant budgets to attend the environmental requirements from our 
major buyers. 1 2 3 4 5 6 7 
 
Section-2: Performance  
2.1 By Environmental Performance we mean the prevention of waste before it occurs, treating waste after the production process and efficient use of 
materials and energy. 
[Please select the number to indicate to what extents do you agree or disagree with each of the following statement regarding environmental performance.] 
Item no 
 
Environmental performance rate (between 1-7)  
 238 
 
  
 
 
Over the last 12 months, our organization- St
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2.1.1 Reduced the amount of raw materials needed to manufacture the ordered products 1 2 3 4 5 6 7 
2.1.2 Reduced total amount of solid wastes significantly (e.g. waste fabrics, trims, accessories, 
etc.) 1 2 3 4 5 6 7 
2.1.3 Reduced total volume of liquid wastes significantly. (waste water, liquid results from 
dyeing, printing etc.) 1 2 3 4 5 6 7 
2.1.4 Reduced our total energy usage/consumptions (e.g. gas, electricity etc.) 1 2 3 4 5 6 7 
2.1.5 Reduced the use of hazardous/toxic materials in production processes and in raw 
materials/products 1 2 3 4 5 6 7 
2.1.6 Improved our enterprise’s environmental status 1 2 3 4 5 6 7 
2.1.7 Decreased frequency for environmental accidents 1 2 3 4 5 6 7 
 
2.2 Operational Performance 
Item no 
 
Operational performance rate (between 1-7)  
 
 
 
Over the last 12 months, our organization has- St
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2.2.1 Decreased the average changeover time 1 2 3 4 5 6 7 
2.2.2 Decreased amount of scrap 1 2 3 4 5 6 7 
2.2.3 Increased the average production rate per hour 1 2 3 4 5 6 7 
2.2.4 Increased the average quality of our product 1 2 3 4 5 6 7 
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2.3 Economic Performance 
Item no 
 
Economic performance rate (between 1-7)  
  
During the last 12 months, our organization has- 
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Positive economic performance 
2.2.1 Decreased the amount spent (Taka) for liquid waste treatment e.g. (ETP).  1 2 3 4 5 6 7 
2.2.2 Decreased the amount spent (Taka) for solid waste disposal. 1 2 3 4 5 6 7 
2.2.3 Increased the order quantity from our buyers as a reward to respond their environmental 
requirements. 1 2 3 4 5 6 7 
Negative economic performance 
2.2.4 Increased the investment ( e.g to buy new machines, set-up new technologies etc.) 1 2 3 4 5 6 7 
2.2.5 Increased the operational cost ( spending more in addition to regular operational cost) 1 2 3 4 5 6 7 
2.2.6 Increased the training cost ( e.g. train employees to adopt new technologies, standards) 1 2 3 4 5 6 7 
2.2.7 Increased the cost of purchasing environmentally friendly raw materials 1 2 3 4 5 6 7 
 
Section 3:  Capability 
By capability here we mean the supplier’s ability (knowledge resources, experts, education, and training) to accommodate stringent environmental 
requirements from their buyer into their system or facilities. 
[Please select the number to indicate the extent to which you agree or disagree with each of the following statements that describe the capability (know-
how/practices) of your organization.] 
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Item no Organization’s capability to meet buyer environmental requirements rate (between 1-7)  
 
 
 
How well do the following statements reflect within the context of environment related practices in 
your organization? 
St
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3.1 We have environmental specialists working at our firm. 1 2 3 4 5 6 7 
3.2 We have information on state-of-the art technologies related to environmental practice. 1 2 3 4 5 6 7 
3.3 We regularly train our employees to acquire knowledge on environmental issues. 1 2 3 4 5 6 7 
3.4 Our organization has developed additional skills and expertise to fulfil one of our major 
buyer’s requirements in last year. 1 2 3 4 5 6 7 
3.5 In our firm, we can quickly respond to the changes of our largest buyer’s environmental 
requirements due to changes in environmental regulations etc. 1 2 3 4 5 6 7 
3.6 We thoroughly maintain and communicate relevant environmental knowledge across the 
units (departments) of our organization. 1 2 3 4 5 6 7 
3.7 Our employees are capable of using their expertise to solve complex environmental 
requirements from our buyers. 1 2 3 4 5 6 7 
 
Section-4: Buyer-supplier relationship  
By Buyer-supplier relationship we mean that how and under which circumstances buyer and supplier work together to meet the environmental performance 
requirements. 
[Please select the number to indicate the extent to which you agree or disagree with each of the following statements that describe the relationship 
conditions/practices between your organization and buyer organization.] 
 
Item no Item details 
Buyer- Supplier ( RMG manufacturer) relationship 
rate (between 1-7)  
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How well do the following statements reflect the practices of your organization? St
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4.1 Our largest buyer is like a partner of our firm and shares important information regarding 
environmental issues. 1 2 3 4 5 6 7 
4.2 Our largest buyer has invested resources ( providing training, expertise) in our firm 
enabling us to comply with their code of conduct. 1 2 3 4 5 6 7 
4.3 We work together with our buyer to reduce the environmental impact of our activities. 1 2 3 4 5 6 7 
4.4 If we struggle to comply with buyer’s code of conduct, our largest buyer would work 
together to find a solution rather than simply switch to other suppliers. 1 2 3 4 5 6 7 
4.5 We expect the business relationship with this customer will continue for mid-long term 
contract. 1 2 3 4 5 6 7 
    
 
 
Section-1: Company profile 
1. Please indicate your core business areas in RMG industry-( Tick as many as relevant) 
□ Knitwear □ Woven □ Sweater 
2. Number of years that your organisation has been operating: 
□  Less than 3 years            □   3-5 years          □   6-10 years     □  11-15 years       □ 16-20 years   □ more than 20 years 
3. How many people does this company employ (full-time)? 
PART-B: DEMOGRAPHIC 
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□ 1 to 50  □ 51 to 100   □ 101 to 250  □ 251 to 500  □ 501 to 1000  □  1001 to 2000   
□  2001  to 4000    □  4000 or 6000     □  6001 or more   
4. The approximate annual sales revenue for this company( in BD Taka Crore) 
□  Less than 50  □ 50 to 99    □ 100 to 249  □ 250 to 499         □  500 to 999  □ 1000 or more  
5. Which of the following categories best describe your largest buyer? 
□ Discount chains (e.g. ASDA, Kmart, Primark, Target, Tesco,  Walmart) 
□ Mass merchandise retailers (e.g. JC Penny, Sears) 
□ Brand manufacturers (e.g. Zara, Mango) 
□ Brand marketers (e.g. Addidas, H & M, Liz Claiborne, Nautica, Nike, Puma, Tommy Hilfiger) 
□ Apparel specialty stores (e.g. The Limited, The GAP) 
□ Other companies (please specify name)_______________________ 
 
6. How many years has your firm worked with the largest buyer (in terms of dollar value of exports)? 
□   1-3   □  4-5   □ 6-7    □ 8-9   □ 10 to 15    □ 16 or more 
7. What percentage of your total exports (in terms of dollar value of exported goods) is exported to your largest buyer? 
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□ Less than 20%   □ 20% to 30%   □ 31% to 40%   □ 41% to 50%   □ 51% to 60%   □ 61% to 70%    □ 
71% to 80%   □ 81% to 100% 
8. How many buyers does your firm currently supply? 
□  1-3    □  4-6   □  7-9   □  10 to 12            □  13 to 15          □   16 or more.             
9. Where is your largest buyer (in terms of dollar value of exports) located?  
 □ Africa   □ Asia  □  Australia   □ Europe  □ North America 
10.  Which strategic environmental program do your company currently have? 
□ Environmental awareness program □ Onsite renewable energy use □ CO2 monitoring system 
□  Waste recycling □  Waste reduction □ Green production □ Other ( Please mention______________________)     □  None       □ More 
than one        
 
11. Which environmental standard certification do your company have? 
□ ISO14000  □ Fair trade  □ LEED  □  Global Organic Textile standard ( GOTS)  
□ STeP (Sustainable Textile Production)   □ Other (please mention___________________________)    □  None       □ More than one .       
 
12. What are the two most common environmental requirement(s) from your buyer? 
□ Establishing ETP  □ Waste reduction □ Having standard certification ( LEED/ISO 14001 etc.)  
□ Waste treatment (Recycling) □ Removing specific harmful materials ( Lead/Thalate etc.)  
□ Use of renewable energy  □ Other (please mention___________________________) 
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13. What type of reward(s) have you received (in recent years)  from your buyer(s) for meeting their environmental requirements? 
□ Increased order quantity  □ Increased price of the product □ Providing knowledge resources (experts) □ Inclusion in buyer’s 
strategic or priority supplier list      □ Increased trust           □ None  □ Others (please mention_____________________ 
 
14. Is your organization a member or recognised by of any of the following organizations? ( tick as many as appropriate) 
□ ACCORD □ Alliance □ TPA (Tripartite Plan of Action) 
 
Section-2: Respondents profile 
1. Please tick the box that most closely corresponds to your occupation within the company –  
□   Manager (HR & Compliance) □   Manager (Operations/ Production)  □  DGM □ GM  □  Director/ CEO/COO 
2. What is your level of education? 
□ S.S.C   □ H.S.C/ Diploma                       □ Graduate/Bachelors                □ Post-graduate/Masters                    □   PhD 
3. How long your total work experience in RMG industry? 
 □ 3 to 5 years  □ 6 to 10 years  □ 11 to 15 years  □ 16 to 20 years □  21-25 years          □  26 years or more 
4. How long you are serving in managerial positions in RMG industry? 
□  Less than 3 years   □ 3 to 5 years  □ 6 to 10 years  □ 11 to 15 years  □ 16 to 20 years □  More than 20 years. 
